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COMMERCIAL OPERATOR'S COURSE 


Since 1913, the Marconi School of Wireless has trained 
hundreds of young men who have secured Certificates 


. of Proficiency to fulfil positions as radio operators at 


\ 


\ 


A ye jn a) 
sea, on land and in the air. Fr 
{ 


You may take Advance of this Commercial Operator’ s 
Course also by correspondence. Ask for details. 


FILL IN AND POST 
COUPON TODAY TO.. 


MARCONI 


SCHOOL OF WIRELESS 


G.P.O. BOX 2516, SYDNEY. 
G.P.O. BOX 1674N, MELBOURNE. 
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NSW b Sungravure Lid. 2I 29° Morley Avenue, Rosebery Bebe 
s Street, Melbourne; 
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in Solinthy, centres for trained! 
- technicians. Anticipating this, 
the Marconi School of Wire- 
less has completed athorough — 
correspondence course cover- — 
ing every phase of television, 
and including three weeks 


intensive practical ‘training 


on TV equipment at Sydney 


or Melbourne. You can start 


your training now by merely 
paid, for a 1 special booklet 


OTHER COURSES 
AVAILABLE 


@ SERVICE 


MECHANICS 


AMATEUR. 
RADIO 


Please send me your FREE Booklet 
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EDITORIAL 
Pah) go to press, we note that the 

Postmaster General has called 
for tenders to construct a co-axial 
transmission line between Sydney and 
Melbourne via Canberra. 

Extra traffic channels between our 
capital cities are becoming more and 
more essential as the pressure upon 
them grows, and the only useful 
method of expansion is via wide band 


co-axial cables or micro-wave radio A NATIONAL MAGAZINE 


links. 


Until such links are available, we OF RADIO, TELEVISION 


will have no prospect of exchanging 
T.V. programs throughout the Com- 
monwealth. It is quite impracticable to : HOBBIES AND POPULAR 
send T.V. signals over telephone linés | ; 
for such long distances. _ SCIENCE 
Considerable diversion of opinion exists between engineers as. 
to whether radio links are better than co-axial lines. Radio links 
are fine for jumping over mountainous country, for instance, where EDITOR 

co-axial cables would be almost impossible to lay down. They are : JOHN MOYLE 
generally spaced about 40 miles apart, whereas Sagi need re- S.M.LR.E. (Aust.) 
peater points about every nine miles. 


There are too many pertinent factors to make any ey 


estimate or comparison. TECHNICAL EDITOR 
It may well be that the most practical link would be a com- NEVILLE WILLIAMS 
bination of both cable and radio. | M.ILR:E, (Aust.) 
But it seems certain that a single link will be only a startitig ; 
point, for such huge capital cost must be integrated_with com- MAURICE FINDLAY 
munication services as a whole. Experience overseas has shown that AS.T.c. 
more channels can be needed for T.V. services than for communic- 
s ations, for the same channel which will transmit a single T.V. pro- PHILIP WATSON 
C gram will handle about 600 telephone circuits. A.M.I.R.E. (Aust.) 
When T.V. really gets going in this country, there will prob- W. YASHIN 
ably be pretty constant use for at least one channel on T.V., and 
we cannot visualise a situation in which so many am circuits MERVYN HUDDLESTON 


are put out of action. 
Whether the P.M.G. decides to use cables, padies links or both, 
the main thing is that an early start is planned. 
It is unfortunate that in such a large country our centres of Vol. 19 
population and commercial activity are so widely dispersed, for it i 
makes such projects extremely costly to install and to use, but our 
= scattered State makes the need for’ good communications all the 
more pressing. 
It will not be long before T.V. is established as a very special 
means of communication, and we must include interstate links 
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SUBSCRIPTION RATES 


among those things which are part and C‘wealth, NZ, N. Guinea, Fiji— 
parcel of the T.V. system. Let’s hope’ ‘ £1/4/- pa: 
that these new facilities can be United Kingdom—£1/7/- pa 
: pushed along with the greatest é B. Empire—£1/9/- pa. 
’ speed. a Foreign—£1/11/- pa. 
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MODEL MX47 


Forty Seven Range. -Television 
Multimeter. 20,000 ohms _ per 
volt. 


Current: AC and DC to 10 Amps, 
Voltage: AC and DC to 3000 Volts, 
Resistance to §0 Megohms (Int. Batteries) 

to $00 Megehms (ext DC Supply). 
Decibels, Output, ete. 


METER PROTECTION 
High voltage DC Probe to extend rano 
to 30.000 volts available 


MODEL ET@A TUBE TESTER. 


Embodying.@ Selt Cleaning, Flexible,” Lever 
Action Element Switch in accordance with 
*R.M.A. code which . will completely cope 
with past, oresent and future RADIO AND 
TELEVISION TUBES including PICTURE 
TUBES, tubes with tapped filaments or 
double supported elernents,\ etc. Picture 
tube extension lead extra 


2 : 
Model TV-M Vacuum lube ‘Volt-ohm. 
meter. - 
This instrument ia « basic | “nacensity, tor 
~ Television Service. 
Features: OG Volts; AC Volts RMS, AC 
Volts Peak to Peak: Resistance fo) (000 
Megohms and Decibels’ 42 rang Mak “all. 
Extras.—Crystal. Diode Probe (TV 
tends HF measurements to ‘0 ‘mege 
cycles, 
High Voltage Probe (TVP) to ‘extend 
range to 30,000 Volts 


TRADE PRICE List 


(Subtect to Alteration” with®ut notie 2 


MODEL MX32 Thirty-two range. 


Television Multimeter:—20,000 O-P.V. 
Current DC to 10 Amp 
_ Current. AC 0-1 mA (for use with ext. C.T.). 
Voltage: AC and DC to 1000 Volts. 
Resistance: 0-10. Megohm — (Int Battery) 
Decibels, etc 


MODEL M32. Thirty-two range. 


Radio and Electrica) Multimeter :—1000 
OPV Ranges as MX32 


MODEL Description — Trade Price 


€T40 Tube Checker = 37 1D), 


PTL Pieture Tube Extersion 
Lead 


T¥M Vacuum Tube Volt-Ohm. eh 


MODEL’ M52. Fifty-two range Laboratory 


eee oe OPV. meter , 

, Current: AC and DC to 30 Amps. i Volt oc. 

) Voltage: AC and BC. to (000 Volts. ipa te eetaha codee Si TM 
Resistance: 0-5  Megohms (Int Batteries}, to 30,000: Volts : 


Dacha rene tar ure: TVHF H.F. Crystal Diode Probe 


AD. : to extend TVM to 400 


PRR , : ig megacycles 
M42, Forty-two range. eneral ie : 
Purpose Multimeter:—!,000 O P.V. MX32 Canervoies (20,000 
Current: AC and DC to 10 Amps. a . nS 
Voltage: AC and DC to 1000 Volts. : MX47 Multimeter (20,000 : nae th 
Resistance: 9-5 Megohms (Int Batteries). _ Ohms/Volt) 4 SE39SNS H0¢ 
Decibels, Capacity etc MXP High Voltage _O0C Probe ? 
Common features of Multimeter to extend range of MX47~ OF 
Models 47, 52, and 42. and MX32 to 30,000 
Semi-hard rubber housing; Spring Volts ity ett a 
loaded jewel pears pete eo erye te M32 Multimeter _. _. _. 
to minimise effects of shock; Range ; : s 
steps |, 3, 10, 30, ete M42 “Multimeter -. 2. .. .. 
Send for descriptive literature M52 Multimeter -. 2. w. 


Terms Available 


All Prices subject to 1214 pe ‘Soles. Tax. 


WRITE FOR CATALOGUE TO:— 


SERVICE 
Our oS erat products have the ad- y at a t on E i € & t r li ca i 4 t y- Lt t de 
vantege of being backed by local facto - : 
jpteah ae As ASHFIELD, SYDNEY e UA 5266 (5 lines) 
: ; REPRESENTATIVES: , pias 
TECHNICAL PROBLEMS MELBOURNE: R. G. Holloway, 299 Little Lonsdafe St. BRISBANE: K. H. Dore & Sons, ; 
3 (Sate : Elizabeth & Albert Sts. ADELAIDE: Newton McLaren Ltd., [7-23 Leigh St. PERTH: Carl le 
Our Technica! tacilities are at your disposal. = = 3 & Cop Ltds, 915:917 Hay St. TASMANIA: Gebbie Harvey Pty.-Ltd., 76 Malinao 


Australian Agents for ‘Launceston. NEW ZEALAND: Carrel & Carrel, Ltd., 4] Shortland St., Auckland. 
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TO TEST FRENCH AIRMEN this centrifuge has been installed in the. Medico-Physiological section of the Bretiqny flight test 
centre. It is used for measuring the physical resistance of the pilot +o acceleration, and the development of protective clothing, 
The pilot, shown seated, is whirled around at speed as the device is rotated on its central shaft. A T.V. camera registers his reactions. 

* | 8 
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Ihe Tiny Heart 


M ILLIONS. of people operate their radio receivers and- 
find each: station. precisely on its assigned frequency. 
The twist of a selector switch on a television set brings in 
the desired picture on its correct high-frequency channel, A 
fogbound ship at sea obtains its bearings accurately from 
distant shore stations. An airliner makes a perfect landing inx 
zero-zero weather. Police cars converge on an escaping crim- 
inal. A businessman speeding along a highway reports to his 
home office by radio. Scattered groups of armed forces keep 
in constant touch with their commanding officer. Photographs 
are transmitted to distant points by radio signals. Much 
of the world’s business is conducted through this modern 
phenomenon of radio communication, which fills the radio 
frequency spectrum with a multiplicity of signals. 
, 
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6: This precision guage will check accuracy of lapping to one 


rystal Stability 


The discovery of the piezo-electric effects of quartz crystals revolutionised 
the frequency stability of transmitting equipment. Recent developments 
of the ultra high frequency bands for communication have been made 
possible by the remarkable accuracy in control achieved by these 
tiny wafers of quartz. This picture story tells you how crystals are made. 


Left: This diagram shows the orientation of oscillator an 
erystals with respect to the ones of the “mother” or nai 
crystal, Each cut has its own particular use. Re 

1: The correct sawing angle of the crystal as determined by 

, is assured by orientating the specimen of 


analysis, 
machine, eee Bee Ey 
2: The next step is to place the glass mounted crystal under a 
diamond-edged saw. The saw table is fitted to slice the quartz - 
along the desired plane. Pe Rte aey Japon 
3: Wafers are diced into segments by a smaller diamond edged 


_ wheel. « F ° 
4: Here are the prepared blanks ready for grinding to their de- 
sired thickness. - ‘ ; 


The crystal blanks (here circular in shape) are ground or 
"lapped'' to thickness in this device. The top grinding plate, 
seen hanging on the peg and coated with grinding powder, 
is rotated over the bottom plate holding the blanks. 


ten-thousandth of an inch. Finally, the frequency of the crystal 
is compared with known standards over a wide temperature 
range. . 


a 
CRYSTAL CONTROL ae 
How is it possible, then, to avoid a Babel of meaningless . 
dots and dashes and unintelligible voices? The answer is — 
twofold. First, government and international regulations 
assign to cach class of communication specific portions of 
the frequency spectrum, like a certain group of keys on 
a piano, een, 
Second, cach transmitting station is kept precisely on — 
its particular frequency by a remarkable little device called 
a “Crystal Unit.” Ga), Ee 
_ The heart of this unit is a small quartz plate, fashibaed 
with precision from a single crystal of silicon dioxide. In 
its raw form, this material looks much like a hexagonal prism 
of glass, with somewhat irregular, tapering sides that terminate 
in a pyramidal apex at each end. Mii . 
Natural quartz crystals are found in many parts of the 
earth, but the largest and best specimens come from moua- 
tains of Brazil. The age of these crystals and the conditions 
under which they grew are subjects of much speculation, 


_ Although found thousands of feet above sea level, it is believed 


they were formed thousands and perhaps millions of years 
ago, when that part of the earth was submerged deep in the 


f bed of the ocean, 


PIEZO-ELECTRICITY 


Whatever their true history, it has 
been discovered that these crystals pos- ° 
sess _a remarkable property. 

When mechanically compressed along 
certain directions, electrical charges are 
formed and, conversely, when electrical 
voltages are applied, mechanical distor- 
tion of the crystal takes place, * - 

This piezo-electric property is found 
in many other crystals, but none has so 
many desirable features. Hardness, 
durability and economy of procurement 
make quartz outstanding for stabilised 
control of radio frequencies. « One a 


RESONANT FREQUENCY i 
How can small pieces of rock be used 
to control radio frequencies? — wh rsa 
The answer rests In another unique 
property of quartz crystals. When the — 
raw material is cut into thin wafers in 
certain directions by means of diamond 
saws, and rectangular or circular plates are fashioned from 
these wafers, each has the property of offering high resistance” 
to all but certain critical frequencies. - : CED 

These are determined by both the orientation of the — 
wafer from the mother quartz and the final dimensions of — 
the crystal. Critical frequencies or resonant points may be 
shifted to any desired value by slight changes in boundary 
dimensions. { cat 

At each such resonant point the resistance or impedance — 
of the quartz plate drops to a low value. This behaviour. 
combined with the piezo-electric property, permits an electronic 
circuit to function normally. The only frequency at which 
the circuit can be employed is the exact resonant frequency 
of the crystal, or at one of its harmonics. ? 1 se 
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METHODS OF CUTTING AND GRINDING CRYSTALS | 
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specify— 


TRANSFORMER RH275/295 


Dimensions (upright mounting) 
4hin x 3iin, chassis height 44in, 


240V oS 


Z10V. 


H2.75/295 


for these 8 reasons — com of 


Ek SY. 2 3A 


(= ass 


CHOKE RH1/275 
Dimensions: 
34" x 23 x 2” coil width 


ole eV 


PRODUCTION FACILITIES 


1 NATIONAL is the largest T.Y. 
transformer manufacturer in the - 
Commonwealth with a modern, 
mass production factory capable 
of supplying the full require- 
ments of T.V¥. Quality controls 
ensure uniformity of production 
in each particular line. 
NATIONAL’S experience and 
specialised development  bene- 

fit Manufacturers. 


TECHNICAL FEATURES 


2 Designed to operate at low flux 
e¢ density thus reducing interference 
in picture tube. 


Specify 


National | 
RH1/275 TVW CHOKE 


- for the same Receiver 


@ Induetance——1 Henry. @ Current Rating—275mA. 
@ Fitted with easy mount clamps. 


3 Electrostatic shield between 
» primary and secondary minimise 
line pick-up. 


4 Fitted with copper strapping to 
e reduce external field. * ‘ 


"Rolled-edge” holes in (cover 
prevent chafing’ of leads. © Ha 


6 Unique lead-anchoring inside the 
* core prevents leads being pulled 


out. 
Contact your usual supplier for full details... NOW 
AUSTRALIAN AND OVERSEAS AGENTS. 


Wm. J. McLELLAN & CO. PTY: LTD. 


126 Sussex St., Sydney, BX1131 (50 yards nth. of King St.) 


i aa Sea 


Air-cooled scientifically. Louyres 
and vents in the cover provide 
maximum cooling. 


Low temperature rise reduces the 
e ambient of the T.V. receiver 
chassis. $ 


e 


Order is established in the radio 
spectrum by a high degree of fre 
quency stability, and in a large 
‘maiority of cases this is obtained by 
using crystal control of ‘all transmitters. 


Since this was made possible more 
than 20 years ago. what is the justifica 
tion for continued research? 


The usable radio spectrum 1s, at the 
present, limited to frequencies extending 
to a few thousand megacycles, with the 
vast majority of all radio communication 
taking place at much lower frequencies. 
The important consideration is that there 
exists a practical limitation to the width 
of the usable radio frequency spectrum, 
and already the demand for channel 
allocations is so great that there is not 
enough room for all unless the. width 
of each chanhel can be reduced. 


The actual width required for each 
channel of communication depends upon 
two things, first the type of transmission 
employed and, second, the degree of 
‘frequency stability which can be main- 
tained. 


Even though crystal-controlled, the 
frequency may drift slightly from_ its 
assigned value. 


Temperature changes, vibration and 
aging cause the properties of the crystal 
to change slightly, with a corresponding 
Variation in resonant frequency. 


FREQUENCY DRIFT 


__ It is quite common practice to avoid 
drifting effects owing to temperature 
variations by enclosing the crystal in a 
constant-temperature oven. There are 
many applications, however, where the 
weight, size or power requirements of 
ovens cannot be tolerated. 


The only remaining possibility is to 
fashion the crystal so that its tendency 
to drift is greatly reduced. Here is a 
problem for the research engineer. 


Our: engineers have determined to a 
high degree of precision the exact angles 
of orientation at which . the finished 
quartz plates must be fabricated for 
lowest frequency drift. X-ray measure- 
ments of atomic planes within the quartz 
are used to an accuracy of less than 
one minute of arc. The optimum 
orientation is not a constant angle for 

~all frequencies, but must be varied ac- 
cording to orientation curves, depend- 
‘tng upon frequency and crystal boundary 
dimensions. 


AGING EFFECTS 


- Developing crystal fabrication tech- 
niques that will decrease frequency drift 
caused by aging is a second problem 
confronting the research engineer. This 

is far more serious than suspected. 


Aging effects can cause gradual fre- 
quency deviations far outside permis- 
‘sible limits, and this.in a short time 
By recognising the existence of damaged 
_erystal surfaces, engineers took a large 

_ step towards minimising the causes for 
this behaviour. Abrasives employed in 
lapping produced faults, which are now 
eliminated by dissolution in a _ potent 
chemical such as hydro-fluoric acid. 
After the etching. operation, it was 
also found beneficial to submit all 
crystals to. a high-temperature baking 
cycle, such as an annealing process, to 
“remove any final traces of strained areas 
within the quartz plate. These practices, 
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First picture of the giant, 3-stage Vanguard rockets designed to carry the first earth 
- satellites into space, taken at the Martin Co. plant in Baltimore, U.S.A. 
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which we have employed for the. past 
10 years, are now generally recognised 
as effective anti-aging treatment. 


Although usable radio frequencies ex- 
tend to theusands of megacycles per 
second, the major portion of crystal- 


controlled frequencies lies below 200 
megacycles. 
Crystals with natural resonant fre- 


quencies of this value are not as yet 
commercially available, and unless em- 
ployed in circuits specially designed to 
excite them at overtone or harmonse 
modes, the top practical frequency limit 
for crystals is about 16 megacycles. 


OVERTONE CIRCUITS 


To arrive at the desired carrier fre- 
quencies between 16 and 200 megacycles 
it has been necessary to use frequency 
multiplier stages or special “overtone” 
circuits. The early method was to use 
a series of frequency doubling or tripling 
stages in the transmitter design. This 
system is still employed in many high- 
power, fixed stations; but where space 
and weight are-at a premium, it is far 
more desirable to have the oscillator cir- 
cuit itself operating at the carrier fre- 
quency or as near that as may be feas- 
ible. 


Fifteen years ago engineers discovered 
that a specially fabricated quartz plate 
could be operated at three times its fun- 
damental frequency. This had the effect 
of reducing the number. of frequency 
multiplier stages required. 


Later developments showed that simi- 
lar “overtone” crystals could be used 
reliably when operating at higher or- 
ders of odd harmonics, such as the fifth, 
seventh, ninth, etc. There are but few 
practical uses of these units above the 
third overtone, but here research shows 
that the fifth, seventh and ninth modes 
may also be employed with dependabil- 
ity ew 

This development is extending crystal 
oscillators to higher and higher fre- 
quencies., Five years ago the top fre- 


« 


quency for a crystal of the overtone 
type was about 20 megacycles; to-day, 
that limit has been advanced to 50 mega- 
cycles. The top limit, however, has not 
been reached. 


A factor contributing to reduction in 
size is the deposition of the two metal 
electrodes directly to the major faces of 
the quartz plate in the form. of thin 
metallic films. The fabrication of plated 
crystals was pioneeted during. World 
Wat II, when. millions of plated, high- 
frequency crystal units were supplied for 
the armed services. The original elec- 
trode material of evaporated aluminium 
was changed to silver for better electri- 
cal contact. Present research is ,advoca- 
ting the use of gold, because of improv- 
ed stability characteristics. 


SMALLER AND LIGHTER 


Whatever the material employed, the 
weight per unit is far less than former 
designs which used thick, separate, metal 
electrodes. A modern, hermetically 
sealed crystal with plated electrodes 
weighs but one-ninth of an ounce, as 
compared to a prewar unit of the same 
frequency, weighing almost five ounces. 
Equally startling is to note that a pre- 
war crystal occupied a space of more 
than 24 cubic inches, whereas its mod- 
ern equivalent requires less. than two- 
tenths of one cubic inch. 


Crystal engineering research still goes 
on. Primary objectives are to expand the 
frequency range of both fundamental 
and overtone crystals, to improve con- 
structional features and to increase heat 
dissipation properties. This will expand 
the usable 


frequency spectrum, give 
greater stability, and enable larger 
amounts of power to be handled. Cir- 


cuits are being developed for measur- 
ing performance characteristics and to. 
further minimise aging effects, These 
efforts to attain greater precision and 
frequency stability help conserve fre- 
quency spectrum space by reducing chan- 
nel widths. , 
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“ADVANCE” 
MODEL QI 
SIGNAL GENERATOR 


% A Robust Instrument for both 
F/M, Sound and Television 


Receiver meryieing: 


% Facilities to Deal With All © 
Australian TV Channels. 


: Precision at Low - me 
PRICE: £74/12/- (Plus Tax) * at Low Cost 


Available on Hire Purchase Terms. 


This eat uplent which employs accepted Stdndard signal generator techniques 
has been designed and produced to provide a ‘simple- to-use, yet accurate in- , 
strument at a price within the reach of every service man. 


NOTE THESE FEATURES ! 


ok T.V..IF STRIP SPOT ALIGNMENT. % SQUARE WAVE RESPONSE OF IF 
% MARKER GENERATOR FOR SWEEP STRIPS. 
ALIGNMENT. * CALIBRATION ACCURACY + 1%. 


¢* SQUARE WAVE MODULATION 
(INTERNAL) GIVES HORIZONTAL * Vee LESS THAN 3 MICRO- 
BAR PATTERN. 


x STAGEGAIN MEASUREMENT WITH  %& SMALL, LIGHT AND PORTABLE. 


ia 


ACCURATE ATTENUATION. (WEIGHT 17lb). 
; %& COVERS 7.5 TO 250 Me/s IN FIVE % DIRECTLY CALIBRATED DIAL 


RANGES ON FUNDAMENTALS. WITH 375 Vina: OF SCALE, 


Obtainable from the Sole Hustelian ‘Agents: —_ | ee 


JACOBY, ‘MITCHELL & CO. PTY. LTD, 


477-481 KENT STREET, 
SYDNEY / - 
PHONE MA 8411 (5 LINES) 
DISTRIBUTORS IN ALL Nena 
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HOT ATOMS FOR 
SERVICE IN = 
MANY LANDS 


A fast airliner from Britain 
touches down and the pas- 
~engers, with the air of London 
barely out of their lungs, come 
down the gangway. Then, un- 
obtrusively, an official extracts 
from the wing-tip of the aircraft 
a small container. Here's another 
express consignment of atoms, 
the export of which is becoming 
an important part’ of British 
nuclear activity. 


iS 
4 
| By NIGEL CALDER: 
3 


RB VERY week, from its laboratories at 
' Harwell, England, and its radio- 
‘ chemical centre at Amersham, England, 
the United Kingdom Atomic Energy 
_ Authority despatches more than 200 
samples of “radioactive isotopes” to 
' countries overseas: They are atoms of 
_ familiar chemical elements like carbon, 
‘phosphorus, iodine and gold, but they 
are “hot”—giving off atomic rays during 
a process of radioactive decay. 


VARIETY OF USES 


j 
f 
s. 
’ Many radioactive materials lose their 
_ fadioactivity rapidly — sodium for 
example loses half its strength in 15 
_ hours—and because they decay in a few 


i 


radiation this “half-life” as it is’ called 
_is so short, consignments have to go by 
air. Because. of the weight of protec- 
tive containers this was an expensive 
undertaking, making medical use costly 
until Dr. E. C.. Halliday, of Pretoria, 
hit on the idea of carrying them in the 
' wing-tips. This is now a normal facility 
in British aircraft. 

_ Ordinary atoms can be made into 
tadioactive isotopes by “cooking” them 
in a nuclear reactor; some are to be 
found in the spent fuel-rods of the re- 
_.actor—the fragments of split uranium 
atoms. By whatever means they are cre- 
ated, they Eave an astonishing variety of 
uses. / 

The medical applications are well 
known. Radioactive cobalt, Co-60, makes 
a cheap substitute for radium in treating 
deep-seated cancer and _ its 
gamma rays destroy the cancer as surely 
as a surgeon’s knife. For other cancers 
and tumours, there is radioactive gold, 
Au-198. And many hospitals ' receive 
radioactive iodine 1131 for the diagnosis 
and treatment of thyroid trouble. 

_{ Atomic rays can penetrate deep into 


days and give out dangerous amounts of 


focesses which make them deteriorate. 
aw beef will keep,about three or four 


st treated with atomic rays. 
Harmful parasites in pork and poison- 
us bacteria in eggs can be destroyed in 
i same way. But the taste of food may 
> affected, so there are still difficulties 
yenting the immediate adoption of 
techniques. ~ inte : 
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powerful. 


odstuffs and interrupt the normal living. 


i mes longer in a refrigerator if it is 
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Pilot Dick Whitehead goes aloft in a new, one-man, strap-on-the-back helicopter 
known as the "Pin Wheel" and built by Roto-Craft of Glendale, California, Powered 
by rockets, it is designed to fly an infantryman and his equipment about a battle- 


«-field regardless of obstructions or 


terrain, 


Its manufacturers hope to sell. it 


to the U.S. Army, 


MAKING THINGS GO 


Almost every industry has jobs where 
“hot” atoms can help to make things 
go more slickly. Let me give a few 
examples out of hundreds. 


Perhaps you are a water engineer and 
you want to find a Jeak in an under- 
ground pipe. If you just introduce a 
harmless amount of radioactivity nito the 
water you can follow its progress from 
aboye the ground with a Geiger coun- 
ter: 


If you make petrol engines it would 
be useful for you to know how quickly 
a piston becomes worn in various cir- 
cumstances. You can send the piston to 
Harwell and get them to cook it in a 
reactor so that the metal becomes radio- 


active. Then you can put it in the engine - 


and detect the minutest amount of wear 
by testing the oil for radioactivity. 


You will ‘almost certainly want to 


oD 


“check your castings by radiography to 


make sure there are no hidden flaws; 
you could use a cumbersome and ex- 
pensive x-ray machine, but it is much 
easier just to put a speck of radioactive 
caesium, Cs-137, on one side of the cast- 
ing and a photographic plate on the 
other. 

But this is just the beginning of the 
radio-isotope story. It is little more than 
10 years since “hot” atoms came on‘ the 
market, Already, chemists have found 
that they can use atomic rays in making 
new plastics and synthetic rubbers, and 
for vulcanising natural rubber. ; 

And scientists investigating the chemi= 
cal processes of life can introduce radio- 
active “tracers” into a living organism: 
the “hot” atoms go through the same 
chemical antics as their stable counter- 
parts,, but. they give themselves away 
by their radio-activity. One of the mys- 
teries investigated. in this way is the 
chemical effect of sunlight on plants. 


TINY ATOMIC BATTERY POWERS WRIST WATCH 


ROMETHIUM a radioactive fission 
product of nuclear reactors and an 
element non-existent in nature, finds one 
of its first uses in a novel atomic bat- 


tery. The tiny battery was developed . 


by an American company for use in a 
wrist watch. Similar batteries are ex- 
pected to be used to power portable 


‘radio receivers, hearing aids, equipment 


in guided missiles, &c. 


First the battery yields light, which it- 


then turns into electricity. Beta rays 
from Promethium 147 oxide make cad- 
mium sulphide, a light-emitting phosphor, 
glow. » Silicon photocells transform: the 
light into 20 microwatts of power in the 
present model, but larger and more 


powerful models are expected to be de- 
veloped. 

A shielding alloy 1-16in. thick con- 
fines the mild radioactivity and amply 
safeguards the wearer of the watch. 

The new battery is said to be immune 
to heat, cold and self-damage by radia- 
tion. Short-circuiting it does no harm 
and power drawn from it does not do 
it any harm. Lasting as long as its 
Promethium 147 (estimated half life 
about 24 years), it retains one-fourth of 
its original power for five years, which 
is considered its useful life. \ 

The promethium it uses, now costly, 
will become plentiful and inexpensive _ 
with quantity production. 


i] 
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DEPARTMENT OF POSTS AND TELEGRAPHS 


Supervising Technician 
(Radio) Grade Ill 

£1562-£1592 p.a. 
Qualifications: P.M.G. 
Senior Technician (Radio) 
or equivalent; extensive 
VHF and HF experience. 
Duties: Install and maintain 
regional radio communica-’ 
tion equipment; inspect sta- 
- tions; supervise technical 
“staff. 


Senior Technician 
(Radie) 

(5.positions) 
£1232-£1292 p.a. 
Qualifications: Pass in 
P.M.G. Senior Technician 
(Radio) examination or 

equivalent. 

Duties: In charge zone 
transmitting and receiving 
stations (transmitters 500 W 
power); MEF/HF, CW and 
radio-telephone trunk and 
out-station services. 


Technician (Radio) 
(5 positions) 
£1062-£1172 p.a. » 
Qualifications: Pass in 


P.M.G. Technician (Radio) , 


examination or equivalent; 
HF and VHF experience 
desirable. : 

Duties: Assist in  miaititen- 
ance and operation zone and 
out-station radio ¢quipment. 


Supervising Technician 
(Telecommunications) 
Grade Il 

£1442-£1472 p.a. 
Qualifications: P.M.G. 


Senior Technician ~(Tele- 
communications) or equiva: 
lent; automatic and manual 
telephone experience essen- 
tial; supervisory ability. } 
Duties: Install and maintain 
exchange equipment in dis- 
trict; supervise staft 
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VACANCIES | 


GENERAL INFORMATION 


SALARY: Rates quoted are actual for unmarried 
appointees and include allowances and adjust- 
ments. Additional Territorial allowance is paid 
as follows:— 
Unmarried Married 
/ iE is 
Less than 5 years’ service — 125 
5 years’ service’ but less 
than 7 25 150 
7 years’ service and over - 50 yas! 


ELIGIBILITY: Adult male British “aniicdts under 
45 years. 


' APPOINTMENT: Permanent subject to satisfactory 
probationary period. 


LOCATION: Appointees are required to serve 
anywhere in the Territory. 
ACCOMMODATION: Single quarters only avail- 
able. Married accommodation not available under 
18 months from date of appointment. 


eo SEPARATION ALLOWANCE: Payable at discre- 


tion of Territory Administration; designed to 
compensate for added expense of married ap- 
pointees obliged to maintain. family outside 
_Territory. 


“LEAVE: Three months after each 21 months in 
Territory. Additional 3 months’ leave after each 
6 years’ service and 6 months’ furlough after 20 
years service. 


TAXATION: Income derived by residents of Terri- 
tory from sources within Territory is not at 
present taxable under Commonwealth legislation. 


FURTHER INFORMATION: An information Hand- 
book on the Public Service of the Territory is 
available from the Department of Territories, 
Canberra or Sydney, or from any Commonwealth 
Public Service Inspector, District Employment 
Office or official country Post Office. Other 
enquiries to Department of Territories, Canberra 
(Phone U 0411, Ext. 284A). 


APPLICATIONS: SUBMIT on prescribed form 
available from offices mentioned under “Further 
Information”. 


TO The. Secretary, Department of Papers, 
Canberra, 6th July, 1957. — . 


. 


Senior Technician 


manual telephone experience. 


‘at 25 w.p.m. and touch type | 


e 


( Telecommunications) 
£1232-£1292 p.a. 


Qualifications: Pass P.M.G. 
Senior Technician (Tele- 
communications) examina- 
tion or equivalent; automatic 
and manual telephone ex- 
perience. 


Duties: Install and main- 
tain equipment at main 
exchange. 


Technician 
( Telecommunications! . 
& positions ; f 


£1062-£1172 p.a. 


Qualifica:ions: Pass P.M.G. — 
Technician (Telecommuni- 
cations) examination or 
equivalent; automatic and 


Duties: Install and maintain 
equipment. 


= 


Senior Radio 
Telegraphist 


£1232-£1 292 p.a. 


Qualifications: First Class 
Certificate of Proficiency j 
(P.M.G.) or equivalent; - 
ability transmit and receive 
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30 w.p.m.; two years’ com-_ 
mercial experience desirable, 


Line Foreman Grade | 
£1112-£1142 po. 
Guuhicaions P.M.G., Lite. 


Foreman or equivalent; — 
cable, conduit and aerial | 
experience; leadership i: 
qualities, ; 


Duties: Supervision te” in 
field; maintenance plant and 4 
equipment. 
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HIGHSPEED COMPUTER 
‘NO BIGGER THAN A TY. 


A. high-speed digital computer, 
not much. larger than a home 
television set and requiring less 
power to operate. has been de- 
veloped at Bell Telephone 
Laboratories. This newest ad- 
dition to the family of electronic 
“brains was déveloped under 
_ Air Force contract.. It has been 
named "Leprechaun," after the 
~ tricky sprite of Irish folklore. 


ed 


‘OM PARED with Sree computers.. 
Leprechaun: operates with a drastic- 
ally reduced number of components, 
cluding its magnetic cores. it uses only 
about 9.000 electrical components. More 
than half of these are transistors, 


Some 5,000 of them are used in Lep- 
_ rechauin. The use of transistors made 

possible the small size and low power 
4 requirements of the computer. 


HIGHLY FLEXIBLE 


Leprechaun represents a_ significant 
advance, in computer design. One of its 
*butstanding features is its flexibility, Its 
vomponents can be easily connected and 
disconnected. This allows the computer 
to be used as a test model for research 
on digital computers designed for mili- 
_ tary-applications.’ Proposed new designs 
- can be laboratory-tested through the use 
of Leprechaun without resorting to con- 

struction. of new equipment. 


_ Another feature of the new computer 
q is its transistor-driven “random-access 
' magnetic core memory.” ‘Fhe machine 
Pican take its instructions immediately 
from its memory, no matter where the 
_ desired instruction may~be stored. This 
process differs from that of computers 
_ with a “revolving ‘drum memory” which 
: may require time-for the rotation of the 


_ drum before the instruction can be taken, - 


Miscsuh its-place. .».: ve ; 


“Almost instantaneous eolotions: to the 
_ peabiems it has to solve are provided by 
eprechaun. since any of' its stored in- 
structions. are immediately available. 
_Each instruction consists of the operation 
to be performed, such as addition, multi- 
plication. etc., and the location of the 
data in the memory, 


“DOESN'T FORGET 


_ The machine ean store 1,024 “words” 
_ ifs “memory,- These . words consist 
18 binary or. dual, digits, representing 
nstructions or Mata to be. used in solving 
‘oblems, .In computers, all information 


es. only combinations of 0. and 1. These 
ry digits can be represented in Lep- 
5) chaun’ by the flow or absence of elec- 
tricity in the transistors, by the direction 


Moaina 


or by. holes in punched paper tape. 


One reason for building Leprechaun 
as to demonstrate the feasibility of 
irect coupled transistor logic.” This is 
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Ex- 


s translated into a. special code which: 


of. Magnetisation in the memory cores. 


“switching circuit technique - in. which. 


o 


“brain” 


the . circuits 


“e 


Leprechaun is a new, high speed digital computer distinguished by its low power 


and size. It can be used as a research 
designed for military -applications, 


tion 


transistors are used to perform logic or 
operations as well as to provide 
power, 

Compared with previous computers, 
of Leprechaun are very 
simple and easily understood, ‘This is 
an. advantage. in engineering and, main- 
tenance, since less experienced personnel 
are required to keep it in operating con- 
ee eee simplicity and small 


A. POWERFUL new tool for research 
4. into hitherto unexplored fields of 
metals, foods, chemicals. and crimin- 


' ology is a mew x-ray microscope recently 


~ four years, 


produced in- America. 

While not as powerful in its magnify- 
ing power as the electron microscope, the 
X-ray microscope has an advantage, in 
that it does not require mounting the 


specimen in a vacuum and other alee 


rd 


preparation techniques. 
Under development 
‘the x-ray 


for more than 


such vital. facts as corrosion in metals, 
the effect of foreign materials in metals, 
the soundness of electroplated coatings. 
and the effects. of various processes on 
the behaviour and structure of metals. 
Secret of the x-ray microscope lies in 
the extremely tiny size of the focal spot, 


which is bombarded by electrons. and 
thus caused to give off x-rays. This tar- 
ane maee Wicd, my ; 


microscope ‘pro-_ 
mises to reveal hidden facts concerning 


instrument for digital computers specially 


Free use of transistors keeps power consump- 


small, 


number of components result in small 
size and weight and will permit the use 
of automation techniques in  manu- 
facturing. All these features ensure 
greater reliability, which is of primary 
importance in military operations. 

While Leprechaun is still in the experi- 
mental stage,, the techniques developed 
are expected to have many future appli- 
cations. 
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X- X-RAY MICROSCOPE NEW TOOL FOR RESEARCH 


get is only 40-millionths of an inch in 
diameter, X-rays emanating from such 
a small ‘spot fan out in all directions 
,and hence magnify any object which they 


pass through. The x-ray microscope 
achieves ,magnifications up to 1,500 


times, and at the same time discloses the 
inner. structure of the object” being 
examined, 

Basically, this is how the x-ray micro- 
scope works: A. narrow beam of elec- 
trons emerges from an electron “gun”, 


This beam is cut down.to desired size by 
a condenser lens, and then -passes 
through an abjective lens:. The tiny 
beam then bombards the target made of 
‘a sheet of tungsten which is thick enough 
to stop the electrons but thin enough to 
permit the generated x- rays to pass 
through. The remainder of the instru- 
ment is a simple shadow projection. 
microscope, 


Page. Eleven 


Hit i il 
ih \ | 


AMR 
ih NY 3 
ie 
ia | 


There is a planned A.W.A., 
Sound Reproduction system 
for every need in the com- 
mercial, industrial, edu-— 
cational, cultural and en- 
tertainment activities in 


the community. 


The range of A.W.A. Audio 
Amplifiers, Microphones 
and Speakers . provides a 
type for every purpose, with 
features and facilities to 
meet every need in sound 


# 


amplifying and distribution. 


47 YORK STREET, SYDNEY. 80233. 167 QUEEN STREET, MELBOURNE. MU9161 


Available tn other States from 
NEWTON McLAREN LTD. ADELAIDE. NOYES BROS (MELBOURNE) LTD.. HOBART and 


LAUNCESTON: CHANDLERS PTY. LTD., BRISBANE: NICHOLSONS LTD., PERTH. 
ALSO FROM LEADING WHOLESALERS 
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Big “strides are being made in 
_ the transistor field. These pic- 
tures come to us from Delco 
Radio Division of General 
‘Motors, which has just produced 
a high-power. transistor car 
radio set using no valves or 
vibrators. The method of mak- 
ing transistors described here is 
now fairly standard. 


ERMANIUM, the heart ‘of the 
transistor, must be fantastically 
pure to. operate properly. 
Manufacturing processses: purify the 
germanium until there are approximate- 
ly one billion germanium atoms to only 
ohne impurity. 
- ‘But then it is too pure — for trans- 
istor action requires minute umounts 
‘of a known type of impurity. 
The impurity in this case is antimony 
—one part to 10 million parts of ‘ger- 
- manium. - aM 


In the purifying process used at Del- 
co Radio, a graphite “boat” of ger- 
manium requites some eight hours to 
move through the special zone refining 
device. This -zone refiner has a series 
of cight induction heating coils in its 
-sonie 12ft length which heat the ger- 
manium to its melting point eight times 
during the process. 

In between each coi] the germanium 
cools, sweeping the impurities to the» 
ends of the boat. Thus, each cf the 
eight coils contributes to the purifica- 
tion of the germanium. 


“GROWING PROCESS 


Once the germanium is purified, it 
then is ready for the “doping” and the 
“growing” processes. In these processes 
the infinitesimal amount of antimony is 
added and the germanium atoms are 
arranged to ,rovide avenues for the 
carrier of current, electrons and 
“holes”. : 

To do this, a “seed” of germanium 

in which atoms are perfectly arranged : 
in lattice-like structure is dipped into 
the molten germanium mixture. The 
seed is rotated slowly and imperceptibly 
withdrawn from this mixture. As. it is 
withdrawn, molten germanium clings to 
it and solidifies, growing a stick of 
germanium some 11 inches long and 
about an inch and a-half in diameter 
which is accomplished in approximately 
five hours. © ae 
This single crystal stick is sawed by 
diamond saws into thin slices. These 
slices are then ground to an accurate 


- oa 


This photograph shows a large induction heating coil around a quartz housing down 

which a graphite "boat of germanium moves in some eight hours, Each coil heats 

the area. beneath it to above 947 degrees Centigrade, the melting point of 

germanium. in between the coils the germanium cools, sweeping the impurities 

to the ends of the boat as crystallisation takes place. Thus each coil contributes 
to the process. 


>? 


- A physicist studies the growth of a 
large germanium crystal which can be 
seen in the centre of the quartz hous- 
ing. In-some five hours, the crystal will 
be about I inches long and half an 
inch thick, worth more than £1,500.. It 
will be cut into wafers three-tenths of — 
7 an inch square and less than one hun-_ 


. dredth of an inch. thick, 
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Available Now! A New A&R Transformer 
Kit for the RT. & H. Television. Receiver! 


Mains Transformer 
For the R. T. & H. 17” T.V. Receiver 


MAINS TRANSFORMER: DESIGN P.T. 1840 
Primary: 200, 230, 240V. ; 
Secondary. 290-CT-290 V @ 275 mA 

Filament: 6.3V @ 9 Amps 5V @ 3A 

Horizontal mounting , this transformer is designed for 
low radiation, and in addition is fitted with a copper 
flux shorting shield to further reduce the external 
magnetic field. Colour- coded leads Height above chassis 
Zin. Base size 44in x 33in. Mounting centres 33in x 3in 
Cut out 3 1/8 in x 2 3/8in Weight 112lb. 


Filter Choke 


DESIGN Z 1091. Inductance_1 Hy. @ 275mA, DL 
D.C. Resistance 30 ohms. A strap clamp mounting with 
leads. Designed for low voltage drop (Approximately 
8 Volts at maximum current). Base size 4in x 2in 
Mounting centres 3 9/16in Height above chassis 2 9/16in 
Weight 2b. é 


T.V. Kit 


(Designed for use in T.V. circuit published 
by Philips Elect. Ind. Pty. Ltd.) 


POWER TRANSFORMER: DESIGN P.T. 1790. 
Primary: 200, 230, 240V 50 cps. 

Secondary: 230-CT-230V @ 350 mA. 

Filaments: 2 x 63V @ 6 A. 

Horizontal mounting. Fitted with copper flux shorting 
shield. Colour-coded, flexible leads. Height above 
chassis. 34in. Base size 43in x 33in. Mounting centres 
By ah ele.dus| 1/16in. 

FRAME OUTPUT TRANSFORMER: DESIGN O.T. 2507 
Designed to Philips’ specifications. A strap clamp mount- 
ing, with colour-coded leads. Height above: chassis. 
2 9/16in. Mounting centres: 3 3/8in Base area. 33in x 
2 3/16in. 

POWER CHOKE: DESIGN Z 1090. 

Inductance: 3 Hys @ 300 mA. D.C. Resistance—50 ohms. 
An open clamp mounting (reversible) with leads 
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_ 230 or 240, adjustable by means of ta 


T.Y. Voltage Adjusters 


AVAILABLE IN 
BOTH AUTO 
WOUND 
AND 
DOUBLE WOUND 
MODELS WITH 
OR WITHOUT 
0-250 v ~METER 
FITTED. 


Designed primarily as aids to “servicemen in -installing 
and servicing television receivers, these Voltage adjuster | 
units are now being used in other applications such as 
correction of input voltages to Amateur transmitting 
and receiving gear, tape recorders, Hi-Fi audio equip- 
ment, etc., where the load imposed is within the aes 
of the adjusters. 


AUTO MODEL TYPE: A.T. 1215 


(illustrated ) 


Input voltage (50 cycle A.C.): 190, 195, 200, 205, 210, 220, 
pping switch. Input 
connector: Bakelite 3-wire type enabling any convenient 


‘length of mains cord to be used. Output voltage: 200 to 


240 as selected internally. Output power: 300 V.A. (maxi- 
mum output current 1.3 A.) Output voltage indicator: 
0-250V_ A.C, Meter (Optional). Output socket: Leper (| 
3-pin flush type. Weight including meter: 74lb 


DOUBLE WOUND MODEL TYPE: 
f P.T. 1832 


Input voltage: as for Auto model. Input connector: as. 
for Auto model. Output voltage: 200, 230, 240 as selected. 
internally. Output power: 200 V.A. (Maximum output 
current 0.8 A.) Output voltage indicator: as for Auto / 
model. Output socket: standard 3-pin flush type. Weight . 
including meter: 11lb. 


FREE! ! Reference Folders, Pamphlets 


Specification sheet and price list No. 2 has just been 
released. This handy reference folder gives full details © 
of electrical specifications, physical dimensions (illus- 
trated for easy reference) and prices of our standard 
range of power and audio transformers. 

The various applications for the range of A & R voltage 
adjuster units are detailed in a fully descriptive, illus- 
trated pamphlet now available. : 

Any of our distributors will be pleased to = tite 
literature on request. 


A & R ELECTRONIC EQUIPMENT CO. PTY. LTD. 


378 St. Kilda Road, Melbourne. C.l. Victoria. 


Stocks available from:— : > 


N.S.W. AGENTS: R. H. Cunningham & Co., P/L., 16 Angas St., Meadow Bank, 
VICTORIA: Homecratts P/L., J. H. Magrath & Co. P/L., Radio Parts P/L., Warb: 


EQUIPMENT Franki, Motor 45 Wee Ltd. STH AUST.: Gerard and Goodman Ltd., 196 ‘Rundle St, iat 
Adelaide. QLD.: A. E. Harrold, 123 Ceeoue St., Se 4 essrs. Chandlers rie 
MS ep itlid Cnr. Albert and Charlotte Sts., Brisbane. AUST.: A. eee P/L., 1064 H; 
Perth. TAS.: Homecrafts P/L., 220 Elizabeth st Hobart. Nis United Radio Bist 

tors Pra 175 Phillip St., Sydney, Homecrafts P/L., 100 Clarence, St., a , 
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thinness” in an optical 

- machine. 

After this, the slices are diced into 
square wafers, by ganged diamond saws, 
This square wafer of “doped” german- 
ium is the heart of the transistor — a 
germanium wafer about 3/10in square 
and one hundredth of an inch thick. 

To make this germanium wafer into 
a transistor two waters of indium are 
alloyed to each side of it in sandwich- 
like fashion. . 

This wafer sandwich, the transistor. 
is mounted. onto a base onto which, 
in turn, is weided a stainless steél cup. 
In a special machine, a vacuum pulls 


grinding 


out of this enclosing cup, damaging 
atmospher ic’ components such as 
moisture. 


Then a neutral gas is inserted in the 


closed cup and it is hermetically sealed. 


The modern high power transistor is 
smaller and will’ handle more’ power 
than the relatively high’ power vacuum 
tubes used in car and household radios, 
in contrast to the minute, match-head 
size transistor frequently . dramatised. 
These match-head size units will only 
handle infinitesimal amounts of power. 


The life expectancy of transistors has 


, mot as yet been determined. and 
physicists hesitate to say what this 
might be. They are confident, however, 


that transistors will provide many more 
years of use than the more delicate 
vacuum tubes. 


* * * 


_ UNDERGROUND 
PETROL STORAGE 


Faced with the problem of pro- 
viding storage for over one 
+ million: barrels of light petrol- 

| eum products, the Esso Stand- 

ard Oil Company of America 
has adopted a novel solution. 
It is’ proposed to scour huge 
cavities in a layer of natural 
rock salt which occurs at a depth | 
of 2,000 ft. below a solid layer 
‘of impervious rock at Sorrento, 

Louisiana. 


HE cavities are formed by drilling 

a borehole as far as the salt bed 
and then leaching out the’ soluble 
material with fresh water until the cal- 
culated amount of salt has been re- 
moved. 

Petroleum gases in liquid form are 
then pumped in and float on the sur- 
face of a brine layer. To remove the 

stored material more brine is pumped 
in to displace the required volume, so 
that the cavity is always: Kept full of 
fluid. 


ra Five such stores are Brofected: two 
~- of 150,000 ‘barrels capacity, one of 
200,000 barrels and two of 300,000 


barrels. The smallest will.measure ap- 
proximately 850 feet deep and some 35 
feet in diameter. - 

Rock: salt cavity storage is eminently 
suitable for. petroleum products because 
salt forms an excellent seal and will 
not contaminate them, 


; Butane, propane, ethylene and propy- 
lene will be: stored’ to even out the 
fluctuations. of - supply and demand, and’ 


to meet the ever increasing call for 
ethylene and propylene as raw materials 
i for petro- -chemical production. 
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‘determining the actual 
paths in a picture tube, involving the use’ 
of some unique techniques, This reséarch . 
was necessary. to arrive at the shape for. 


The new 21CEP4 (right) has the same size screen as the conventional CRT (left). 


The day when we suffered our T.V. tubes to project beyond the back edge 
of the cabinet may be numbered. This new design has reduced the 
length of a 21-inch by 6 inches with better quality and brightness. 


OW under regular production at the 

R.C.A. tube plant in Marion, In- 
diana, is the first commercial 110-degree 
picture tube in the 21-inch size, the 
21CEP4. 

Its appearance marks the culmination 
of. efforts initiated as far back as 1952, 
when this manufacturer began to inves- 
tigate the practical feasibility of increas- 


ing the deflection angle beyond 90 
degrees. 
By July, 1954, it was decided that an 


angle of 110 degrees was a realistic com- 
mercial objective; that is, a CRT deflect- 
ing through such an angle could be 
designed without requiring such altera- 
tions in associated circuits and com- 
ponents as to result in unrealistic receiver 
prices. . 

Littlhe more than two years later, in 


October, 1956, the design now under 
production was incorporated in the 
17BZ4. 


The 21CEP4, weighing in at 22lb and, 


measuring 143 inches long, incorporated 
several features developed over the years 
during which the project has been under 
way. 


NECK DIAMETER 


In addition to the determination that 
110 degrees was the optimum angle, 
1 1-8 inches had been selected some time 


ago as the optimum neck diameter. 


Also, extensive work was done on 


electron-beam 


the tube that would not obstruct the 
electron beam. | 
‘Out of these investigations came the 


associated 
wide-angle 


parubolic contour ‘presently 
with the new. family of 
cathode-ray tubes. , 

Other features found in the new line 
of picture tubes include a_ glass-button 
base, a straight electron gun that oper- 
ates without an ion trap, and an alu- 
minium packing on the screen of care- 
fully controlled thickness. 

The base of the tube combines the 
narrow pins used in miniature tubes with 
the plastic positioning key found on octal 
tubes. It should substantially reduce the 
number of otherwise usable -picture tubes 
that- must be replaced because of loose 
bases or poor base connections. 


PRE-FOCUS LENS 


In using a straight gun, although ion 
burn can be avoided with proper alumini- 
sation, there is the additional danger of 
damage to the cathode with consequent 
shortening of tube life. 

A. unique pre-focus lens, which gives 
superior focus and definition and is rela- 
tively insensitive to voltage variations, 
avoids contamination. 


In an extended life test 285 of the new 
tubes were subjected to 4,000 hours of 
use. Results indicate average emission 
life superior ‘to that of conventional 
tubes. 


Costs to the manufacturer for the 17- 
and 21-inch sizes range about two dollars 
more than for 90-degree tubes. Since 
only about 15 per cent. more deflection 
power and “ B plus” power are required 
from the receiver, no additional power 
requirement is made on present conserva- 
tively designed sets. 

A 24-inch version is planned for early 
commercial availability. 
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New Science Of 
raffic Control 


The speed and volume of traffic along modern highways are ‘creating tremendous problems ee 

for scientists and engineers. Europe ard America have shown us how our own difficulties must =~ 

be met if we are to avoid the complete saturation which threatens us: Our country is desper- © 
ately in need of better ground communications, / 


finer new branch of engineering has 
been named Traffic Engineering, 
for it is entirely devoted to’ the study 
of traffic problems, and the improve- 
ment of the flow of traffic on highways 
and terminals. It is not to be confused 
with 
which is the science of ROAD AND 
HIGHWAY CONSTRUCTION. 


The fundamental aim, of traffic en- 
gineering is to achieve the ‘best traffic 


’ performance on existing roads by so 


aa : 
sa a 


applying scientific and gine prin- 
ciples. 


It aims to plan new roads and high- 
ways so that they will adequately cope. 
with all traffic. requirements at all times. - 

In short, traffic engineering attempts — 
to provide a free flow of traffic. with 


a minimum of accidents and casualtiec 


and congestion. 
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HIGHWAY ENGINEERING, - 


The -traffic. problems of almost every 
large city in Australia are most acute. 
This is because most cities were de- 
signed in days when the motor vehicle 
was never thought of. That such a 
vast increase in the use of motor veh- 
icles, since their invention, could occur 
was not. foreseen. 


Today, almost every aspect of our 


lives is influenced by the flow of traffic 
on our roads. , 


My Calvin — 
Walters 


ol 
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A typical example of traffic "clovers” 
and overpasses on the Hollywood- Sankiod ¢ 
Ana Freeway in. California showing 

how the elimination of: cross-sections 
allows high-speed traffic to continue © 
‘unimpeded. Once on the highway veh- 
icles do not stop for anything. Their- 
destination reached, they “peel off’ - 

to a "clover or side road. ~~ 


4 


The cost of living, is directly affected 
by the congestion which exists on roads 
to and from cities.’ Wastage of man 
hours and fuel is enormous. This in 
turn affects the growth of cities and 
retards development. 

‘Traffic engineering begins with a 
study of traffic characteristics, so that 
improvement of traffic performance on 
existing roads can be brought about by 
regulatory methods. 


It collects facts relative to traffic op- 
erations, which are then analysed. From 
the. analysis, a knowledge is gained of 
all the diverse qualities of traffic. under 
all conditions. 


TRAFFIC ANALYSIS 


The traffic on any highway is of a 
very complex nature, for it involves such 
matters as human nature and the laws 
of time, space and motion. 


The driver and his vehicle is the, main 
unit in any traffic. Thus the ‘ main 
characteristics of traffic involve the 
abilities, performance and the require- 
ments of both the human being as a 
road user and the vehicle itself.  — 

Other characteristics which have a 
vital bearing on the study of traffic are 
speed, volume, origin and» destination, — 
distance, direction of movement, inter- 
section flow and flow of the traffic 
stream. The. characteristics of accidents 
are also studied because these are the 
indications or measure of failure. 


As, therefore, the Traffic Engineer 
must deal with the human element or 
the road user, traffic engineering must - 
also cover the study of psychology. — 
Likewise, because the vehicle is an im- — 
portant factor on the roads, the engineer 


must study the physics relating to the 
aera Nee and performance of the veh- — 
icle q 
Similarly, he must study the mathe- 
matics required in analysis of ‘Statistics, : 
the detail of planning, the economics. of 
government and the theory of road and — 
highway construction, including — the 
Bhi nature of materials —_ there- 
or 


“It will thus be seen that the ‘welence’ 
of traffic. engineering is a very compre- 
hensive science requiring great gee, and P 
organisation of method. 


It is impossible here to cover all the 
aspects of methods used by the traffic 
_ engineer: Rather will we touch on some — 
of the surprising and little known re- 
sults of the ‘study of highway traffic. 

‘As the vehicle cannot ‘use the roads 
without a ‘driver, the’ opie is: ‘obviously 
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the most important | factor in highway 


problems, 
The driver is activated with some 
-. purpose. ‘He is intent on going some- 


‘where either for business, social or re- 
creational purposes. He enters the traf- 
fic stream governed by five factors, 
namely time, place, route, origin and 
destination. 

The behavior of the road user de- 
pends on his individual characteristics 
of intelligence, skill, emotion and phy- 
sical - condition. 

As vision is the factor which, more 
than any. other, influences the road user 
to take certain action in his driving, 
this is the first consideration of the 
traffic engineer.” 

When a driver’s eye is fixed on some 
‘point in front of him, the most acute 
vision is subtended by a cone with an 
angle of 3 degrees: Within this cone, 
vision is very distinct, but is also quite 
good within a cone of 6 degrees and 
only satisfactory up to an angle of 20 
degrees. 


VERTICAL VISION 


- Vertically, acute vision is only from 
one half to two-thirds as efficient as it 
is in the horizontal plane and for any 
“fixed position it is better on the part of 
the retina nearest the nose. 

“For effective recognition by a driver 
it has been found that words and sym- 
bols -of traffic signs must fall within 
-an- area covered by the width of the 
-hand held at arm’s length and in line 
with-the centre of the road. (T..M. Mat- 
-son). This is within a visual. cone of 
about 10 degrees. 

-The limitations imposed on the driver 

- by this restricted field of vision force 
him to shift his eyes about. Thus speed 
of eye movement is important in direct 

- proportion to the speed of traffic. 


“It has been found that, in order to 
* get clear vision in highway traffic, the 
eye must make six different kinds of 
-movements, which are all time consum- 
ing. 

Firstly, the eye must fix on the ob- 
jective. This takes about :17 seconds. 
Then the eye jumps from one point to 
“another. This can take up to .33 -sec- 
_onds, if the stimulus is outside thie field 
of acute vision. Thirdly, the eye must 
follow the movements of othér road 
users. Then both eyes must move in 
harmony in order that the pupils may 
adjust themselves to secure binocular 
vision on moving objects. This adjust- 
ment time can be up to .5 seconds. 
Fifthly, the eye moves to adjust itself 
‘for movements of the head and, finally, 
noise and other stimuli often cause in- 
voluntary movements of the eye. 


REACTION TIME 


All these © time- “consuming movements 


“are vital factors ‘in the safety of the 


road, If a driver fixes his eye .to his 


left at an intersection it can take him 


as much as one and a quarter seconds 
to shift his eyes -to the right and back 
again to-the left. This -is- time epeiep 
-for anything. to happen... .. 
The figures mentioned do nok, ‘take 
-into account the.time Tequired for. re- 
“action, but are for seeing only. — 


JSS According ‘to K, Reid, .a driver. ‘who 


1s driving. with artificial illumination. re- 
quires 1,3 -seconds extra : for each 10 
= amiles. an hour increase in speed to ob- 
-tain maximum visual. berception of traf- 
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This three-level bridge on a busy highway outside Washington D.C. 


eliminates a 


dangerous corner and saves an enormous amount of time. 


o 


fic conditions. He loses,’ on an aver- 
age, 20 feet loss of visibility for each 
10 miles an hour increase in speed. 


BROAD ST. 
3 BRIDGE {ff 
e | LOCAL TRAFFIC 


How a complicated highway system is efarined: This one solved a 


Everyone knows that one can see “out 
of the corner of the eye.” This field 
of vision is called the Peripheral Field. 


‘4 CROSS COUNTY [ 
2: AY. 


hopeless traffic 


jam near New York. 
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FULL - VISION 
Wy MICROPHONES 


smooth styling . . hi-fidelity 
performance . .. and only 
the size of a penny! 


Model LFV59 LF V59Z 
(Low impedance) (High impedance) 
Fitted for table or stand use. 

Diameter only 13 inches! 


@ Frequeney Response: Substantially flat 
to 14,000 cps. 


@ Impedance: 25 Ohms. 50,00 Ohms. 
Standard q 


© Design. Microphone Case’ handsomely 
finished in Silver Grey Hammer, 
Flexible ‘Stayput” Tube permitting ~ 
microphone to be tilted to desired 
position. Tube finished in Polished ~ 
Chrome, Microphone Case and | 
Flexible Tube fitted with #tin x. 26 
TPI Standard thread for Floor or 

' Table Stand mounting. 


~HI-FIDELITY SALES 


158 CLARENCE STREET, sven 
BX6651—BX5 | 27 


- 


10 watt ultra linear circuit using EL84s in push-pull 
... more power! ... Additional equalising! 


with these new features 


audio filter providing. a selection of SIX” 
curves roll off at 5KC position ; 
rou off at 7KC position 
roll off at SKC position . .. 
Trough at 9KE position 
Linear position ; 
Presence, * position ety ie 
4 GRAMO INPUTS [INCLUDING ELAC 
and GE : 


SPECIFICATIONS 
NOMINAL (OUTPU' 
RATING. 10 watts. Peak : 
Ro watts, - [, fue ere ee 
INPUT TO MAIN AMPLI- [Js 


FIER FOR 10. watts: or 


OO mm ee 


80. MV. fon ; 
VALVES & 
2, EL34 (push-pull output valy es ultralnear 
connected) 

EF86 (low noise pentode). . Maer he pie Nei: 
ECC85 (double triode). ve 
GZ34 (rectifier). ° pia . 
Control Unit: ECC83 (double triode). ' 
EQUALISER: 1, 78 (Old.); 2, FFRR, 78;/  - 
\ 3, Brit, LPS 4, NARS; a yas 
RIAA; 6, AES. ; é 


158 CLARENCE ST., SYDNEY 
‘ BX6651--BX5127, 

\ csenaean staccato em a ve 
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In this field, objects are not clear out- 
side the aforementioned 10 degree cone 
of acute vision. Rather does one merely 


discern that something is there or going 


on. You,can, for instance, “see” some- 
one getting off the footpath on to the 
road. If you were to move your eyes 
to bring the object into the clear field 
of vision it would, including reaction 
time or the time taken to think, take 
about .5 of a second. It will take-longer 
if you also move your head, 

The total “peripheral field of vision” 
of the two .eyes varies in individuals 
from 120 to 160 degrees. ‘This shrinks 
the’ faster you go. It is about 100 de- 
grees at 20 miles per, hour, but drops 


to 40 degrees at 60 miles per hour..- 


Thus the faster the travel the less one 
can see “out of the corner” of the eyes. 


COLORED LIGHTS 


Traffic engineers therefore take this 
into consideration and do not rely on 
side vision but on the field of acute 
vision when designing traffic regulations 
and the position of signals. They see 
that all traffic signs or signals are not 
so complicated that they require too 
great a degree of visual concentration. 

The proper design of coloured traf- 

fic lights takes inte account the color 
blind person’s inability to distinguish 
between red and green. The inclusion 
of some yellow in the red light and 
blue in the green light assists the color 
blind to distinguish the colors. The 
standard relative positions of the red, 
yellow and green light is also of assist- 
ance. — 
_ Traffic engineers take into account 
the time required for the pupil of the 
eye to expand and contract according 
to the amount of light entering the eye. 
They found that the eye adapts itself 
much quicker when entering light from 
darkness than when entering darkness 
from light. 


It will be appreciated that night driv- 


_. ing imposes heavy demands on the eye 


i 
4 


new term coined by traffic engineers. 


~~ tions.” 


because of variations in street illumina- 
tion, electric signs, glaring headlights 
and so on. As the driver gets older 
and if he wears spectacles, he finds it 
more difficult to adapt his eyes to over- 
come glare difficulties. Heavy cigar- 
ette smokers also sometimes suffer from 
this defect because of the iris of the 
eyes becoming partially paralysed by 
nicotine. 


Eve LIMe ) 
What is your PIEV time? This is a 


They find that every act that a road 
user performs is dependent on the ex- 


-ercise of Perception, Intellection, Emo- 


tion and Volition, the first letters of 
each of which spell PIEV. The total 


time taken for all these to act is the 


PIEV time. 

Sensations which are strong enough 
to be recognised are called “percep- 
They may be received through 
the eyes, ears or the body. The time 
taken for the process to act on the 
‘brain is the perception time. It varies 


according to the experience, psycholo- 
~ gical and physiological characteristics 


of the individual. 

The forming of new ideas based on 
previous experience coupled with new 
experiences and the time taken for com- 
paring, regrouping and registering for 
later use is called intellection. It re- 


be 
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Big road making machines such as this one apply and bake the road surface in a 
single operation. In the USA there are now machines several times this size which 
can lay down an entire concrete highway. 


sults in the sending of impulses over 
the nervous system to the glands and 
muscles. The recognition of an unusual 
hole in the road together with its com- 
parison of another hole one encounter- 
ed somewhere else and what one did 
about it and the difference between this 
one and the other is intellection. It 


acts quite unconsciously. The time 
taken for reaction is the intellection 
time. 


EFFECTS OF EMOTIONS 


The emotional characteristics of the 
individual are an important faetor in 
traffic. Fear or anger,- as everyone 
knows, governs to a great extent the 
behavior of drivers in traffic. 

Volition is the will to take some defin- 
ite action and is the result of the reso- 
lution of all previous impulses into a 
decision to act. 


PIEV time therefore is the total time 
for all the above to act so that a de- 
cision may be made. This time has 
been found to range from .5 seconds for 
simple problems such as to pull up in 
a certain position at a traffic light, to 
anything from 3 to 5 seconds for a 
more complex problem such as the de- 
cision to overtake another vehicle. 

Fatigue lengthens PIEV time. This 


can be caused not only by physical. 


weariness, but by glare, monotony and 
the effects of rhythm. Traffic engineers 
avoid monotony, rhythmic and glare 
sources when designing roads and light- 
ing. ea 

Any disease, or other disabilities such 
as deformities, alcohol and drugs in- 
crease PIEV time. 

Climate, weather, altitude, time of 


“conditioned response.” 


day, season, ventilation, light and so 
on all have their effects on PIEV time, 
High temperatures and humidity cause 
high tempers and irritability, as also 
does the weather such as rain and snow. 
Mental and physical efficiency depend 
on the oxygen taken into the jungs and 
this depends on the amount of ventila- 
tion or the altitude. Colors of lights 
also have their effects. Variations in 
road surface such as alternating good 
and bad patches have effects on be- 
havior. : 

Traffic engineers have found that, in 
almost every traffic situation, fear and 
self protection are the fundamental fac- 
tors, Competition such as the “me first” 
attitude leads to anger and so on. 

As the process of thought is “one 
thought at a time” traffic engineers try 
to place traffic signs so that the choice 
of the driver is limited to as few paths 
as possible, preferably to a single choice, 


‘ This limitation. of choice causes less 


frustration in complex traffic problems 
and leads to an easier flow Of ' traffic. 


CONDITIONING 


There is one condition which often 
leads to accidents. This is known as 
An example 
of this is the driver who, after travelling 
long distances at high speed, becomes 
what engineers call “‘velocitated.” The 
driver will not reduce speed until some- 
very strong stimulus forces him to do 
so, such as traffic entering a city or a 
sudden bad road. ‘ 

Another example of this is the ten- 
dency, over a long drive, to follow 
some road marking or monotonous 


Continued or Page 119 
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hts EASY ~ 
and d SAFE . 


To solder in deep and panera 
places with SCOPE ! 


RE RE A Pata ane 


. is preferred 
ier ‘he more difficult soldering 


in radio, television and electronic equipment 


PHOTOGRAPH SHOWS IRC. Con- 1, Scope’s small size ensures easier Heat is generated directly at the 

tinuously Compensated Variable access - to job. : _. back of the small tip _which is 

AM ra ae aia 2. Scope’s lightness (3}0zs) aids the used he a st cons 

scription and installation instructions. operator for delicate soldering, ; Mes is ae ne serie i 
& 3. Scope’s small tip does not radiate Mp aie vy aml ; 

. Scope is absolutely safe. Operates 


heat in all directions, nor does 


~ from AC Mains through National 
VIBROSCOPE "the heat travel up the barrel. \Transformer (optionally - - supplied), — 


‘ 4. Scope soldering is amazingly fast. or toot a ‘car battery, — f 
ETCH | NG TOOL ? Retail Price 50/-.. ‘ 


\ 


gives remarkable etching results on ALL National Transformer, 49/7, fully approved under ep ps Articles of the 
metals. Operates from Scope’s Iron : Electricity “Authority. Approval No. N/1 56 iS iS 
transformer or AC/DC sources between To fully appreciate this amazingly versatile soldering iron, ‘visit your ‘supplier 
3-and 4 volts. and test Scope for vowrselfy hes 4 Gay 
Price 35/-, ee ' 
; b ; + om : 
ae | WM. al Me LELLAN & CO. P 
> New Zealand Distributors: H. W. Clarke, eee 
Auckland and Wellington. 126 re St. (just North of King’ St), ay BX pige 


MANUFACTURED FY SCOPE LABORATORIES, MELSOURRE: VICTORIA 


a A a RR 


Page Twenty 


* 


- system ~ proposed 


British engineers have always 

been interested in methods of 

improving their 405-line T.V. 

definition. This article from’ 

‘Wireless World gives a new slant 

on an old. idea with consider- 
able promise. 


in discussions on British colour tele 
vision standards it has often heen sug’ 
gested that a _ high-definition picture 
might be transmitted -in Bands !V or V 


and that standards conversion might be. 


‘used to obtain a 405-line version tor 
transmission to the existing 7 million 
monochrome sets 


Ruling out the “brute torce’ 
of standards conversion (a camera “look 
ing” at a monitor tube) on grounds ol 
picture degradation. the direct electronic 
bv. H A Fairhurst 


comes to mind 


This. and most othe: proposals tacitly 
assume that the high-definition picture 


- will have a greater number of lines than 


the 405-line standard There is, bow 


ever. the interesting possibility that the 


high-definition picture might itself be 405 
lines, but with increased resolution anc 
bandwidth. 

The normal!-definition 405-line pictur 
could then readily be extracted from i! 
by sampling at a rate appropriate to + 
3-Mc/s bandwidth 

This suggestion emerged trom a lecture 
on a new system of television recording 
given recently to the British Kinemato: 
graph Society by A. E. Sarson and P. B 
Stock, -with an historical introduction by 
L. C. Jesty 

The new syStem 1s based on the well 


_known suppressed-frame method of re- 


cording on film, but it avoids the loss of 
picture information normally associated 
with using only alternate television 


frames by, starting off with a 405-line | 


picture of high definition. 
The 2024-line television frames re- 


“ 


method * 


corded on successive film frame: 


SYNCHRONOUS SPOT WOBBLE IMPROVES DEFINITION 


_ Fig. | shows.a section ot a test chart on ope trame of a 405-line picture (2025 
lines} without spot wobble Fig. 2 is the same section with ordinary spot wobble 
applied to the c.r.t, hile Fig: 3 (below) shows the improvement effected by 


synchronous spot wobble on both c.r.t. and camera tube. 
S.$.W. 


picture with 


then 
contain much more information thar they 
would with the normal definition, and 
when subsequently the film is scanned 
for transmission a much better picture is 
obtained. 

Of course. since the camera chain 
sving the hich definition picture for re- 


cording is also the means of producing 
the “live” program. a 405-line picture 
of normal definition has to be extracted 
for transmission. and this is where the 
sampling process is used. 

The increase of definition without 
extra lines is obtained by a_ technique 


x 


Fig +. When scan. 
ning diagonal bars 
(left) ordinary spot 
wobble gives a 
stepped. effect 
(centre) but syn. 
chronous spol 
wobble fills in the 
spaces with genuine 
picture: information 
{right}. 


A: complete interlaced 
is. 2ven_ better. 

known as synchronous spot wobble. With 
ordinary spot wobble the idea is simply 
to fill in the spaces between the lines, 
and this is particularly necessary on sup- 
pressed-frame recording where each film 
frame records only 2023 lines and there 
is no. subsequent interlacing 


As an example, Fig. | shows a section 
of a 2024-line frame and Fig. 2 how it is 
improved when ordinary spot wobble is 
applied to the c.rt. The main draw- 
back of ordinary spot wobble, however, 
is that it displaces picture information 
which should appear at only one point 
on the screen so that it also appears at 
other points. This produces among 
other things a stepped effect when diag- 
onal or curved lines are scanned, as 
shown in Figs, 2 and 4, with consequent 
jeterioration of picture quality 


With synchronous: spot wobble, how- 
ever, these effects are avoided. The alter- 
nating wobble voltage is applied to the 
camera pick-up tube as well as to the 
monitor c.r. tube, and is synchronised in 
freque:.cy and phase at both ends. 

The result is that the scanning spot has 
an increased path length and covers a 
greater area of picture detail than nor- 
mal during the period of one line. Be- 
cause of this higher scanning speed. in- 
formation is transmitted through the 
closed-circuit system at a higher rate than 
normal,. so. that a larger bandwidth is 
required. : 

In addition to filling in the spaces be- 
tween the lines, the synchronous spot 
wobble gives a vertical “exploratory” 
component to the horizontal scan, with 
the result that the vertical resolution of 
the completé picture is increased. Actu- 
ally the spot-wobble scanning is such 

(Continued on Page 27) 
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TSmA, 280V- 
Rectifier 


“MAINS INPUT 
“ AsC.200 to 250 V 210% 


The Z803U trigger tube can be used for a variety of timer, 
voltage control and general relay applications. It has an 
extremely stable trigger voltage over a very long operating 
life and offers the advantages of all Mullard cold cathode 


tubes — no heater supply requirements, no wa.ting for 


“warming-up’” and good mechanical strength. 
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MULLARD-AUSTRALIA PTY, LTD., 35-43 CLARENCE STREET, SYDNEY. BX 2006. 592 BOURKE STREET, MELBOURNE. MU FOGk / cape 
ASSOCIATED WITH MULLARD LIMITED, LONDON. MULLARD OVERSEAS LIMITE cpa 
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FOR TIMER SIMPLIGITY 
AND ACCURACY 


a 


2000 N Relay 
(G.P.O. 3000) 


- determined from the fact that — 
Vieni GRD Oates 


‘resistor; while CT must bea ~ 
: capacitor with a small power - 
“factor, éig., a paper or isan 
“film capacitor. All other 


SERVICE DEPARTMENT 


Shag Re) el 
ahs 


‘ : \ ~ "ees 
Typical of the applications ty 
of the Z803U ts the simple 

interval timer described here 

which can cover the range 

between 5 Seconds and 

10 minutes. It may be 

operated direet from any eS: 


 %a.c. mains supply. . 


between 200 and 250. volts. ., y ; 

To start a timing sequence the _ 
thains supply is switched on 
(Sl). The die. voltage at point A 
will ‘then rise, in about . 

00 milliseconds, to Is 
between 184 and 282 volts, 
the actual level depending or 
the value of the local mains 
voltage. The timer 
capacitor CT will start to 
charge up through RT, 
the timer resistor. 

When the voltage on sei ret) 


‘reaches the critical trigger ; 
., Noltage of the AgQs0 ai ye ie 
- .the-tube will-fire, pulling in F . 


the relay, partially 
discharging the 8 microfarad 
smoothing capacitor, and 
lowering the voltage at A, _ rete 
The relay will self lock 
on contact RLI thus 
extinguishing the Z803U, 


‘and the relay current will then 


be limited by the 6.8 k 2 


. series resistor. Contact RL2, 


which should make after RL1, 
re-sets the timer capacitor 

to zero volts. 

‘However, the relay drops out 
only when S1 is opened. A-. 
new sequence can then be ~ 
started on reclosing St. 

The 100k2 preset 
potentiometer allows the 
timing circuit voltage to be se ~ 
up $9 as to compensate both>: 
for component tolerances and 
forthe value of the local 
supply voltage. The pre-firing 
voltage at point B will be 
about 170 volts. 
The values of RT and CT 
will be set by the required 
time interval T’, and can’ be 


RT should, be a high stability Y ; 


we 
2% 
Vi 


components are of + OAc 
tolerance. 


— Tee 


existence at the 


A “RADIO PILL,” an encap- 
sulated FM transmitter that 
can be swallowed and is used to 
“telemeter” information fram 
the digestive tract, was demon- 
strated recently at the Rocke- 
feller Institute in New York 
City, Its action was explained by 
Dr. Vladimir K. Zworykin, affil- 


jate in biophysics in the Medical 


Electronics Centre of the Rocke- 


feller Institute and honorary 


vice president of RCA, who had 
been active in the early stages 
of its design. 


A “radio pill” offers the medical man 
many possibilities since it causés no. dis- 
comfort to the patient and thus can make 
measurements under more normal con- 
ditions than older tools. ~ 
-» It can easily penetrate such areas as 
the right side of the colon, hitherto 
almost inaccessible to study. 


PRESSURE MEASUREMENT 


Present models (only three were in 
time of the demon- 
stration) have been used to measure 
pressure. Temperature measurements 
are also possible, and it is expected that 
means will be devised to measure acidity 
in the gastro-intestinal tract. 


The transmitter consists of, a ferrite 
cup core, two coils, two resistors, two 


capacitors, a transistor, and a small re- 


chargeable 1.5-volt' cell in a plastic cap- 


sule 11/8 inches long and 0.4 inch in 


diameter. - 


Operation is at approximately I me, 
and the signal is receivable for a foot or 


two outside the body. 


Dr. 
'was done by a team. of engineers of 


The unit is frequency-modulated by 
a disc-shaped magnetic shunt, which 
changes the! inductance of the core as 
it moves closer and farther away. Since 
frequency modulation is used, changes 


in amplitude caused by the unit moving 


nearer to or ‘away from the body’s sur- 
face create no reception problems. 


THE TRANSDUCER 


The pressure transducer ‘consists of a 
rubber diaphragm (a metal diaphragm 
was used in the first model, shown in 
exploded form in the photograph) to 
which the magnetic shunt is attached. 

As pressure is increased, the dia- 


phragm is bent inward, forcing the shunt 


nearer to the core and lowering the trans- 
mitter’s frequency. A second diaphragm 


_is provided at the end of the tube, for 


mechanical protection. 

The space between the two is filled 
with air, under enough pressure to make 
the whole space act’ as a piston, trans- 


mitting the pressure from one dia- - 
phragm to the other without significant 


loss. 

. The idea of such a pill was conceived 
by John T. Farrar of the Rockefeller 
Institute and its design worked out by 
Zworykin. The development work 
RCA’s Commercial Electronics, Pro- 
ducts Division in Camden, N.J. 
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This ingenious device allows a doctor to send a tiny FM 
transmitter completely through a patient's digestive tract. 
and receive a continuous report back from it 


PAND COI 
ASSEMBLY 


bbe FERRITE ‘PLAST o 


These components all. go together to make up the 0,4 inch diameter 14 inch tong. 
Radio Pill that telemeters information from the digestive each 


POSITIVE BATTERY TERMINAL 
NEGATIVE BATTERY TERMINAL 


ABLE BATTERY 


TWO RESISTORS ea 
12K AND 220K Lp 
£5 VOLT RECHARGE- 1 y : 


c 


+ 


TWO CAPACITORS O.002uf EACH CENTERING SPACER 


CASING INNER DIAPHRAGM. 


DIAPHRAGM HOLDER 


OUTER DIAPHRAGM 


— 


Wah: —— 


SPACER 


BATTERY SPRING f 
WASHER = I). a Ge Re 
BATTERY. HOLDER 2Nl84 TRANSISTOR ” SKOTCACAST RESIN ida SEAL 
MINERAL OL — INSULATING WASHER OSCILLATOR COILS =“ TRANSDUCER FERRITE ARMATURE 
Cross-section diagram of the capsule containing the FM transmitter. 
_ A remarkable feature of the apparatus Studies involving use of the radio 
is that it was constructed from available pil], for the time being at east, are 


miniature’ components. Even the battery 
was found on the market. The construc- 
tors did not have time to get special 
components made for the job and had 
to rely on standard parts. With specially 
made components, an even smaller cap- 
sule could be built. 

In its present stage of development, 
the radio pill must be considered an 
experimental technique but one which 
holds important implications for future 
medical research. The pill’s practical] 
uses will be evaluated following labor- 
atory tests and experiments. 


“RADIO PILL” TRANSMITTER CIRCUIT 


* Circuit of the transmitter. 


being carried out in the New York 
Veterans Hospital with the patient under 
continuous observation. Preliminary 
testing has taken place during the last 


year. 
—RADIO ELECTRONICS, 


INVISIBLE ANTENNA 


N American company has acquired 
patent rights to an antenna that 
has no towers, rods or wires. 

The antenna is actually a long column 
of ionised air produced by an x-ray tube 
or by radioactive elements such’ 4s 
uranium or radium. 

The shaft of charged atoms serves as 
a conductor and can receive or transmit 
high-frequency signals. 

Because of the power and equipment 
needed, the invisible antenna probably 
will be used in industry rather than on 
household television or radio. 
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offering you the widest range of pick«i 


AB ss 


A de-luxe crystal pick-up to satisfy 


the most exacting. Complete with 


standard and microgroove heads. 


PRICE, £9/15/- 


Magnetic pick-up provides a good 
standard of reproduction with 

‘ normal equipment at reasonable 
price. Output vol- 
tage, 4 volt at 
1,000 c.p.s. 
PRICE, £2/12/6 


HGP38: 4 crystal pick-up. Incorporates 
_——_ the HGP37 turnover cartridge for 
Rae ony standard or micro- 
groove recordings 
. with cantilever 
By 


oes Z stylus. 
MY | q, PRICE, £5/15/- 


GP50: Is a HIGH-OUTPUT crystal 
pick-up suitable for reproducing stan- 
dard and microgroove records through 
low-gain amplifiers as used in small 
record players and some _ radios. 
PRICE, £4/19/6 


GP60: Incorporates the latest-type 
CERAMIC | cartridge—unaffected by 
heat or humidity. For use in tropical 
areas. PRICE, £6/16/- 


GP10: Is a crystal pick-up utilising the GP9 
cartridge, combining purity of repro- 
duction with «ex- 
treme reliability. 
Resonance-free 
response from 
50/8,000 c.p.s. 
Output, 1.5V at 
1,000 c.p.s. 
PRICE, £3/12/6 


Write now for 
illustrated 
technical . 


literature on 
any of the 
products 

shown on this 


page. 


f 
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Sole Agents in Australia: \ 


AMPLION (A’SIA) PT 


88 Parramatta Road, Camperdown, Sydney, N.S.W. Phone LA 6124 


plus these 


replacement 
cartridges 


HGP39 

CARTRIDGE 
Designed to meet 
the most. exact- 
“ing requirements 
of modern re- 
cordings — low 
element mass and 
very high. compliance enables the 
heaviest modulation possible to be 
traced with a minimum of record 
wear. Both standard and L.P. 
heads available. PRICE, £3/12/6 


ee. 


~ous as the f 

cartridge with the unbreakable 
crystal. Takes standard steel or 
fibre needles for 78 r.p.m. records. 
PRICE, £1/11/6 


ena ee. 
wan 
cartridge suit- 


) “able for reproduc- 
ing standard and  microgroove 
records through low-gain amplifiers. 
PRICE, £2/3/-, 


CARTRIDGE 
GP6é1 


A CERAMIC. ._ 
cartridge that 
will withstand | 
the rigours of wih 
a tropical climate and is, at the. 
same time, very robust. PRICE, 


HGP37 
‘CARTRIDGE 
A TURN- 
OVER cart; 
-ridge with 
\ . Cantilever 
stylus that utilises a new method of 
crystal drive, a bisectional control 
element that achieves indepen- 
dent characteristics for 
Standard and micro- 
groove. PRICE, 
€2/18/6 


? 
a 
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Ss 
pS .. 


Y.LTD, 


¥ 
. 


, 


eS SS Se. Ue 
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_ radiating surface or , heat 
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TV. RECTIFIER © 


The first line of germanium rectifiers specifically 
designed for T.V. power supplies is being incorp- 
orated in new T.V. receivers just reaching the market 
or about to reach the market in the U.S.A. 
new semiconductor units are being produced in 
) quantity, at prices competitive with selenium 


rectifiers, 


 RQuacry as important as the news 

that these units are being incorpor- 
ated in original equipment is this follow- 
up announcement: these germanium 
power diodes are also being made avail- 
able in a form that will permit use as 
replacements for the more conventional 
selenium diodes found in countless 
teceivers already in use. 


There is* nothing new in using ger- 
manium as the element in a crystal recti- 
fier. Historically, this material ante- 
dates selenium in such a role. 

Also, it has been known to enjoy cer- 
tain advaritages over selenium. However, 
until recently developed production tech- 
niques cut back the cost of manufacture 
sharply, germanium rectifiers could not 
be made available at the voltage and 
current ratings required for use in T.V. 
and radio power applications except at 
prohibitive prices. These new units are 
competitively priced. 

The first three rectifiers to appear in 
the line are RETMA types 1NS573. 
IN575 and 1N581. The first is a half: 
wave unit that delivers 250 ma. of d.c. 
output. The 1IN575, also a half-wave 
rectifier, is designed for a 350-ma. output. 
The INS581, consisting of two rectifiers 
already connected in a voltage-doubler 

‘configuration, is rated at 250 ma. 


LOW VOLTAGE DROP ~ 


Full-cycle average full-load voltage 
drop for these devices is very low: a 
maximum of .15 volt for the 1N573 or 
the IN581 and a maximum of 3 volt 
for the 1N575. Maximum peak inverse 
voltage ratings of 380 volts apply to all 

three. Also, each of them is designed to 
be used with a 4-ohm surge-limiting re- 
sistor. The units are hermetically sealed 
in metal cases and are warranted for one 
year. 
Physically the units are smaller and 
‘lighter.than their selenium counterparts 
and, even at the small size of the entire 
unit (see Fig. 1) most of it consists of a 
sink and a 
The actual 
is much ‘smaller than 


mounting bracket. 
manium element 
adie, +i" 

- On the rectifiers: being supplied to set 
manufacturers the mounting bracket is 
a mechanical snap-in type t0 keep chassis 
assembly costs:down and also to stream- 
line later replacement. The types being 
produced for field replacement of 
selenium rectifiers are electrically iden- 
tical to these but have brackets that will 
permit direct mounting, where conven- 


’ tional selenium devises were used. with- 


out any physical, alteration. . ; 
In germanium rectifiers, as in the 
silicon rectifiers introduced more than a 


fi. : Radio, Television & ‘Hobbies, July, 1957 © 


FW LONG 


ger 


LIFE 


. 


The 


Fig. I: The .N573 
germanium rectitier 
is shown ‘here al- 
most twice actual 


size 
atte ‘ 

year ago, there are 
only the crystals 
of a single ele- 
ment to deal with, 
rectification -tak- 
ing place within 
this element rather 
than at a junction. 
It is therefore 
much easier to contro] 
germanium rectifiers, 

No circuits for — germanium-diode 
power supplies are shown because these 
configurations are entirely familiar; they 


production of 


are identical with supplies using selenium 


rectifiers. 
_ Load capacitors in the filter circuits 
used for the germanium devices are 
recommended to be in the range\ from 
100 to 300 uFd. Where selenium-to- 
germanium replacements are being made 
clearly no changes are needed here 

The 4-ohm minimum value for the 
surge-limiting resistor required for any 
of the germanium units now available is 
less than that required for comparable 
seleaium rectifiers, so there will. not 
usually be changes in this item—except 
where the technician may wish to take 
advantage of the slightly higher “B plus” 
made possible. 

Typical voltage - regulation . curves, 
shown in Fig. 2 for a 1N573 germanium 
diode with various values for the capaci- 
tive load. tell an interesting story when 


TYPICAL SELENIUM 
RECTIFIER 
(5 OHM SURGE RESISTOR 
REQUIRED) 


OC OUTPUT VOLTAGE 


0 o} Oa 100 


0 € OUTPUT CURRENT (Ma) 


CATHODE ( B+ CONNECTION) 


ANODE 
(A.C. TERMINAL) 


GERMANIUM 
ELEMENT 


RADIATING 
‘ FIN 


MOUNTING 
BRACKET. 


compared to a curve for a comparable 


selenium unit. 


With the lower internal voltage drop 
the germanium rectifier begins by yield- 
ing a greater output voltage to the ex- 
ternal circuit and, as drain by the circuit 
is increased, voltage output from the 
germanium power supply holds up much 
better 

To the service technician the switch 
to a germanium rectifier means'a con- 
venient solution to many elusive prob- 
lems where critical operation is associ- 
ated with marginal “B plus” supplies or 
drops in line voltage. 

To the set owner, the high reliability 
of germanium rectifiers and the long life 
that may be expected of them will be 
welcome. The new units are expected to 


outlast their receivers. 

Since selenium rectifiers age with use, 
showing decreased output as time goes 
on, they have to be derated for use in 
equipment. 

This is to say that when a_ unit is 
being selected 


for use in a particular 


150 200 250 


Fig. 2: Typical voltage regulation curves for the IN573 germanium rectifier when used 
in a half-wave circuit with capacitive load, for threé values of capacitance. A compar- 
able curve for a selenium rectifier is also included. 
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LA 8 e- wb 
PMENT from Audio Engineers 
This is a versatile Oxcilloscape Gapaariy intended for T.V. and Radto 
Service work, but having outstanding performance and many features 


which make it invaluable for general purpose use wherever an Oscillo- 
scope is required. It has a 4in flat faced C.R. Tube. | 


EST EQUI 


We carry stock: of test equipment Specially for Television Service 


Taylor 32A Oscilloscope & £130 0 0 
Cossor 1039M Qscilloscope { £55 10 0 
Advance Q1 Signal: Generator ~ £74 12 0 
Cossor 1323A Telecheck and Marker Generator Ce ele MESES a 
‘Taylor Valve Tester / £59 9 6. 
Taylor Signal, Generator 100 Ke/s to 240 Mc/s 67a ~ f £43 10 0 
Taylor Multirange Meter (20,000 o.p.v.) Model 77A 14 eS eb2 eG 
Taylor Multirange Meter Model 88A (20,000 0.p.v) Mel eda ee S092) ye 
Taylor T.V. Sweep Oscillator Model 92A (0-250 Mc/s) £59 6 9 
Taylor Multirange Meter Model 120A- £1417 6 
Taylor Electronic Test) Meter Model 171A £56 0 0 
~ - BS4A Klein and Hummel Teletest T.V. Pattern Generator £200 0 0 
A.W.A.. Voltohmyst AS56100 £42 0 0 
Germanium Probe 256020 ; Ae we ee | 
High Voltage ‘Probe 3R56020 Bet £6 0 0 
ent prices ar us 1 er cent. Sales Tax, 
cere anes Model 32A a vie edtem puke an nae, 
PICK UPS er) THE NEW E53 NPA 
- o THORENS PRECISION TURNTABLE 
M.B.H. 12in Arm c/w 1 head von dese 5 
M.B.H.:-14in Arm c/w 1 bead feck... 16 A 
M.BsH.16in Arm c/witchéad®35. 2... Tis 6 > 
M.B.H. LEP or Std head’ c/w , 
sapphire stylus ..... Sea Wadanrerein et 8 13 5 
M.B.H. LP or Std head c/w. 
diamond stylus .. renee «vies ew hee) 
M.B.H. Low impedance heads available. : 
M.B.H. Sapphire Styli LP : 
tubes*of Srl.o"., lay Ueyeded miaieseln ats Den 7 Aaa | 
M.B.H. Sapphire Styli Std 
tubes) of 2.0 Walston see ee hlele 14 10 
M.B.H. Diamond Stylus... eee anton alee 9 19 190 
Leak 12in Arm .. £5) LORS VS. 
Leak LP or Std Heads Diamond Seis Lig ALS 5 ] 
SN Aer: 0 
Leak Matching Transformer Price £35/1/10. 
ORTOFON — * 12in Cast aluminium turntable precisely eaneie 
on as oad eee Meaneee a i a * Airmoil rubber foam cover. 
12in Arm Model SK212 -. .. 2! 2 ies i 918 3 * Thick aluminium base plate. 
EP" or Std’ Dype’ SA Heads in! veieiictal tow San auanrs * Flutter and wow within high fidelity specification. 
LP’ or: Std Type OB Heads: ihccte ime Soe aeLe oncasa ac crane — . . 
LPeor: Sta Type “Ou Heads rn Ce en ee S37 Se 0 Bi. 
Matching Transformers .. .. Biv ietsie en | SUN, LOUDSPEAKERS 
Goldring Transcription Arm only Maul Oehpele ri. ee ae eh) : m 
Axlett sib, a a ee 
Goldring 60. MR. Cartdie,, sage Grek): Sian ae Goodmans Axiom 150 Mark 11...... .. 02/0)... @8 46 
Goodmans Axiom) 22 Mark «ID... (gees men) aera) aan 
Goodmans Axiom 30 Ne) afoot Ria MR ta hosel Ay te 
AMPLIFIERS Wharfedale Super, 12CS/AL.'| |). eae, 12 aa 
Whertedae ae + AP USS leeches) ame oE Meta feat BS ‘1 : 
ola D; i 1 dstiels eC Oe eae ae 
RCA Orthophonic tena f ‘ 139 10 0 Goodmans: )*Trebax? Tweeter: 07 se ls anes ne oe 9 3 
PCAN EE Dacia 6 6 ale ciaeigca aaek ell aie? esses LARUE open ats eee ad Tange) te eel geen oe ee 2605 6 
v €a u i oe ee ee ee ee ee é z ) 
pk ie dire ose) iaceialed Gienfe eer siatiie stil aa On Jensen Co-axial a Tin Svat tecon Raat te Uae a 12 3 
ea Driely, wie! ofa Vise Neyer Loladielest alist ceaunacat ns, a ma MnO) Cry) BAD BOM TP WEEUEL IY yore fds. na oigi ae SN wth a ee 
Duode Model 12C SHE RR MMM cep Cee 2 16'.% =f 
Quad. Mark ED: ol 3). esis abu e caueiily (dS eG Also Agauable A ia 3 
ee ees sa bos Hated letiales Cora) eceiidveal thee) Model 112 eogeue Resistance Units Spt «Papen tY alt | ‘ 
egis Mulla WR a Seg 8s NT Ba noe cage 
el 7 55° 4 : “Audio” and Goodmans Crossover Networks. \ aie 


ee Maitard/S-10- i.) hie eos ite id 


“Audio' ommspeatver Enclosures, 


422-424 KENT ST., SYDNEY 
Phone: BX6731 
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that is used to replace a -selenium unit 
may safely have a lower nominal rating - 


' An actual example of this difference © 


in rating for comparable units is taking 
: place in current. G-E production of its 
- line of 17-inch portable T.V. receivers 
The original circuit called for a pati 
3 of selenium diodes rated at 300 ma. each 
Newer models use a pair of germanium 
units rated at 250 ma. each, For the 
_ / technician -planning a_ substitution, the 
best bet is tO measure current drain on 
the rectifiers to decide on the current 
rating of the replacement “unit rather 
than to use the rating of the selenium 
device as a guide. 

As for testing when a defective rect 
fier is suspected, the procedure is similar 
to, but simpler than, that used for a 
selenium unit. Forward and_ reverse 
resistance readings, taken directly across 
the diode with an ohm-meter, are com 
pared, but no critical readings are given 
as standards. 

Aging or loss of efficiency do. noi 
‘occur with germanium rectifiers. A short 
is the only type of defect that can occur. 
Therefore, if resistance readings taken-in 
both directions .are low, the unit is 
shorted and should be discarded. In all 
other cases the rectifier may be con- 
sidered as still good. 
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SYNCHRONOUS SPOT 
WOBELE IMPROVES 
DEFINITION 


(Continued from 


eee 


Page 21) 


that the improved definition is shared 
between the vertical and horizontal 
directions. 

Fig. 4 (right) shows diagrammatically 
how the scanning of diagonal bars is im- 
proved by the use of synchronous spot 
wobble, while Fig. 3 demonstrates it on 
an actual screen picture of the section 
of chart in Figs. | and 2. 


“Instead of just filling in the gaps be- 
. tween lines with spurious picture infor- 
mation, as with ordinary spot wobble, thé 
new system adds genuine information 
which was previously missing. Of course, 
the price to be paid for the improve- 
ment is the increased bandwidth, but 
this does not matter in the closed-circuit 
d system used for recording purposes, 


A sp6t-wobble frequency of 6 Mc/s 
has been found satisfactory, and this de- 
} mands a video bandwidth of at least 
_ 6 Mc/s and preferably 9 Mc/s. In. prac- 
tice the spot-wobble, scan produces the 

effect. of a 6 Mc/s sub-earrier on the 
' yideo signal, which is modulated by. the 

line sync waveform and the picture in 
a formation to form sidebands extending up 
to 3°Mc/s on either side. 


To extract the “live” television picture 
from. the high-definition closed circuit 
for transiaission at normal 3 Mc/s defi- 
-_ nition, a sampling p.r.f. of. 6 Mc/s. is 

required (according to the well-known 
Hartley law). IH the samples are. of suf- 
ficiently short duration, and they are 
smoothed afterwards by passage through 
a7, 3- Mc/s. low-pass filter, the “contam- 
_ inating” effect of the vertical component 
in the synchronous spot wobble is ree 


“Radic. Tolewaioe, ‘& ean duly, 1957, 
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4 over-sized in the electrical sense, so that | 
it will still be useful in the circuit as its. 


4 rated capacity to deliver voltage and_ 
current falls off. — ‘ 
; Since there is no aging problem’ with 
; germanium rectifiers a germaniun unit 


“wobble 


HEART. 


OF AN EARTH “SATELLITE 


A working model of the earth satellite's heart being placed in the nose of Aerobe-Hi 
rocket by a U.S. Navy scientist. In. the metal*cyclinder are numerous recording devices 


which will send messages back to earth 


moved and the resulting picture is prac- 
tically indistinguishable from one. gen 
erated in the normal way. 

Of course, if the high definition 40S. 
line picture Were actually transmitted in 
a wideband public service, instead of 
just being confined to a _ recording 
closed circuit, some means would have 
tu be adoptec for syn7hronising the spot 
in the domestic receivers with 
that at the studio camera. 

Probably this could be achieved by 


It is the heart of the enterprise. 


PPB BBP PP PPP PPP PPP PPP PPP PPP PPP PPP PP 


transmitting a “burst” ot several cycles 
of spot-wobble frequency as a phasing 
signal on the back porch of the existing 
line syne pulse—as is already done in the 
N.T.S.C- colour television systém. (In 
fact, the “burst” might easily serve a 
double purpose in-a 405-line high-defini- 
tion colour service.) 

A picture composed of two interlaced 
frames with synchronous spot wobble is, 
of course, a good deal better than the 
single frame in Fig. 3, 


PEAKER DESIGNED FOR T.V.. 


NEW ELONGATED SPEAKER DESIGNED FOR T.Y. 


Soins 


This unusual loudspeaker made by cls (U.S.A.) measures 14 x 3 inches and is in- 
tended for front mounting in T.V.'cabinets. Performance is claimed equal to that of 
a standard 8-inch speaker and comparable with many 1|0-inch types. 
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New type LB1 Continuously Compensated Variable Re 
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LOUDNESS CONTROL ¢ 


.{ TO YOUR RADIO OR AMPLIFIER 


WML 


| ee ...and automatically keep the proper balance 

& r e ge 

See of all frequencies within the audio range ee 
—— : es Ss 
Se at ANY listening lavelt SHH 

EE 
(Patent Applied for No. N11262) Ss RSS 
=, SS 


For many years there has been a need for a volume control in audio 
systems which would automatically keep the proper balance of all , 
frequencies within the audio range at any listening level. |.R:C. has 
developed such a control, known as the LBI, to meet this need. 


With the loudness contro! it is possible to reduce the output volume 
ef any good or average audio system to a whisper and still be able 
to hear every tone with perfect balance, as the LB| provides gradually 
Increasing high and low frequency boost as the volume is reduced 
to offset the deficiencies of the human ear, which is insensitive 
to high and low frequencies ‘at low volume. This accounts for 
the reason why many audio systems are operated at such high levels 
to. give the best listening effect and in this- process they become 
annoying to other members of the household and neighbours. 


Many attempts have been made to obtain correct tonal balance by 
means of tapped volume controls, various types of bass and treble 
boost circuits and stepped type loudness controls, but none has given 
fhe performance of a truly continuously variable loudness control 


such as the new I.R.C. LBI. LBI 


NOTE: 


The automatic  com- 
pensation of the 
LBI eliminates the 
necessity for a tone 
control, ; 


The |.R.C. new loudness control consists of two separate 
volume controls operated from a single shaft of standard 
size and used with a combination of capacitors and 
resistors which are already wired. The’unit will replace any 
volume control by transposing 3 simple connections, as 
indicated by the illustration at right. Can be fitted 
without experience. AVAILABLE in 1 
meg. 500,000 ohms, 


with or without 


Contact your usual supplier for illustrated literature. 
: : switch. Other values 


N ; : to special order. 
6 p *. SWITCH at 
Post this coupon today! | Pete Ch Sea ‘i eg tele 
 Paiscsarcnh steamers) abs amien ep ke actass derdenhanserte cs if With D.P.S.T. Switch 
- Please forward Loudness Control pamphlet giving : PRESENT 7 rae E Switch ee hout 
¥ detailed description and installation instructions. : VOLUME CONTROL bbe 


Sole Australian Agents: 


SAME oe tr em ae ein ti ge 
a 


I ADDRESS... | 6Wm. J. McLellan & Co. Pty. Ltd. 


§ cop agen eid Sek as OREM ae cs nin Psy 126 SUSSEX STREET, SYDNEY ° Bx 1131 
p SUPPLIER (optional) on ets eg JULY g (50 yords from King St.) 
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New gear for airports 

YDNEY and Melbourne will soon 

have extra radar facilities to help 
them handle air traffic more quickly. 

The equipment, known as surveillance 
radar, will allow one man to handle up 
to 26 aircraft per hour, 

The present rate is 19 
hour. 

The new equipment will reduce the 
time. required to handle each aircraft 
as it takes off or comes in for landing. 

It. will be fitted with a screen which 
will display all the aircraft within the 
approach area at the one time, covering 
a radius of 20 miles from the landing 
field. 

The new equipment, which is made in 
England, will probably be installed with- 
in 18 months. Its estimated cost is 


aircraft per 


£60,000, 


New alpine tunnel 

Y agreement between the Govern- 

ments of Italy and France, a tunnel 
is to be built under Mt. Blanc, 11 miles 
in length, to provide an all-weather route 
through Switzerland between the two 
countries. 

At the present time the road over the 
Swiss Alps is dangerous and impassable 
at most of the year. 

Cars have to travel part of the way 
on railway flatears through the existing 
Simplon Tunnel. 

When the new tunnel is finished it is 
estimated that at least 300,000 vehicles 
per year will use it, France will pay 


Q: What_is .cryogenics? 

Cryogenics is a growing branch of 
science concerned with 
low temperatures and particularly the 
behaviour of gasés at these extreme- 
ly low temperatures, 

Hydrogen and nitrogen for ex- 
ample go from a gaseous state to 
liquid at temperatures in the vicinity 
of 300 degrees below zero Fahren- 
heit, 


Q: What happens to gases 
when they are cooled to these 
very low temperatures? 

In general, they change from a 
gaseous to a solid state. In the liquid 
state they can exhibit some extra- 
ordinary propérties. Helium gas, for 
example, turns into two different 
liquids at very low temperatures, One 
‘of these liquids mysteriously creeps 
and crawls out of its container. 


Q: How are gases liquefied? 
Various methods aré used, some 
being too involved to describe in de- 
tail, The Hampson liquefier which 
is often used industrially to liquefy 
air makes use of a compressor which 
pumps air 
heat exchanger. As:the gas expands 
through the nozzle it cools. Some 
of the cool gas is returned through 
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extremely | 


through a nozzle via a~ 


more than half the cost, Italy most of 
the rest and Switzerland the remainder. 
Total. cost will be about £15 million. 


Radar auto brake 
Chicago an 


[sy automatic brake for 
“motor cars, operating on a radar 
principle, has been developed. 

Ah experimental vehicle equipped with 
the device — an antenna mounted in 


-front — passed recent tests. 


As obstacles or vehicles approached 
brakes were effectively applied before 


Hood! 
‘— T.V. Times 


Daddy! I've. killed Robin 


DLS BPD LB PS LPP LP LPP PP PP 


POPULAR SCIENCE QUIZ 


_the heat exchanger where’ it cools 
the incoming high pressure gas, The 
cooling process continues until very 
low temperatures.are reached, 

After a short time of operation 
some of the air liquefies as it leaves’ 
the expansion nozzle and falls into a 
vacuum flask after which it can be 


drawn off into vacuum bottles for 
storage. 
Q: What are. the uses of 


“supercooled liquids? 


Many of the uses. probably have 
not yet been discovered, but the 
physical effects are startling and 
worthwhile uses for them will no 
doubt be found. At low tempera-_ 
tures, rubber becomes very. brittle 
and will shattér if dropped. — Steel 
becomes very hard but as brittle as 
glass. Lead sheet rings like a bell 
when struck while it carries electric 
current far more easily than silver 
which is one of the best conductors 
at ordinary temperatures. 

Much in the same way as_ heat 
treatment improves the properties of 
certain stéels, cold treatment can im- 
prove. the durability - of tool steels 
and improve special properties of 
magnetic steel. In certain assemblies, 
parts can be fitted easier if they are 
shrunk by cold first. 


the driver touched. the brake pedal. 
Robert Moore, director of the tech- 
nical and engineering division of Lum- 
berman’s Mutual Casualty Co., said: 
“If all automobiles were So equipped 
head-on collisions of cars travelling at 
reasonable rates of speed might be im- 


sek hit 
Tail gating, or following. the car 
ahead of you too closely — a leading 


cause of rear-end collisions — also would 
be eliminated.” 


Atom powered navies 


RITAIN’S Navy of the future is like- 
ly to consist of task forces each with 
a carrier armed with atomic planes and 


weapons, a cruiser, destroyers and 
frigates, 
Parliamentary Secretary to the Ad. 


miralty Christopher Soames says that. 
while sueh forces would be employed in 
the most advantageous manner around 
the world, they would also be capable 
of concentrating at any given point. 

A force of destroyers and frigates 
mothered by a cruiser could effectively 
control the sea. 

By 1966 the U.S. plans to have six 
85,000-ton nuclear-powered aircraft-car- 
riers in service, 

The first is due to be ready in 1961. 
The Navy attaches so much importance 
to the “super-carrier” that it is willing 
to sacrifice several smaller ships in the 
building program. 

The atom-driven giants will be as large 
as the biggest liners afloat to-day. 


instead of. explosives particularly in 
coal mines where nitrous gases pol- 
lute the air, Containers of liquefied 
gases placed in appropriate 
places and, when the. explosion is 
required, quickly heated up. » The 
liquid boils with an explosive force 
which 
most explosions 
purposes. 


are 


is “softer” in character than 
and- useful for some 


Q: What are the electrical 
effects of these low tempera- 
tures? 

One of the -most interesting effects 
is the reduction of electrical resist- 
ance, It was investigated by Onnes 
in 1911 when he found that the 
resistivity of pure mercury dropped 
to zero at about minus 270 degrees 
centigrade. The sdme effect occurs 
with other conductors and it may be 
in the future some practical use will » 
be able to be made of super- -conduc- 
tivity, as the phenomenon is called, 
to reduce losses in ‘electrical circuits. 

There is also a relation between 
magnetism and -the behaviour - of 
substances -at very low temperatures 
and many. interesting and useful 
effects will no doubt be’ discover- 
ed as scientific investigation is made 
in this field. 


I Oe 


Liquefied gases are sometimes used 
( 
{ 
{ 
‘ 
j 
{ 
: 
‘ 
, 
‘ 
‘ 
‘ 
‘ 
‘ 
: 
: 
: 
| 


Page Twenty-nine 


5 PHILIPS 


SOUND EQUIPMENT 


Fhilips sound equipment is designed for maximum field performance and can 
be tailored to meet your individual needs. 

For applications ranging from industry and commerce to satisfying home enter- 
tainment the “key to better sound” is Philips equipment. 

Philips range of microphones includes’ 
models from all-purpose crystal to the 
highest-quality condenser and dynamic 
microphones. 


Two popular examples are — 


1114 (Low Imped- 
ance) and 1115 
(H.Z.) Omni-diree- 
tional Moving- 
coil Microphone. 


The Microphone 


EL6040 
Omni-directional 
Moving-coil Microphone 


¢ ; for high-quality reproduction of music 
— and speech. i 
Maximum diameter: 7%”. Overall length: 
r~\ 103”. Net weight: 12 ozs. 


Frequency response: Flat from 30 c/s to 


This is a general-pur- 
pose microphone suitable for 
both speech and music. The frequency 
response extends to above 10,000 cycles 


20 Ke/s. : : as ores 

: and has a slightly rising characteristic 
Impedance variable: 25,000 ohms, 500 ohms at the higher frequencies for improved 
or 50 ole intelligibility. Its robust construction 


and high output make it admirably 


& 


suited for tape recorders and public 


Sound Amplification meee) ioord 


The Philips standard range of amplifiers, booster- 
amplifiers and tuners extends from 2 watts to 120 
watts. 

Pictured is the 30-watt amplifier, whose. many 
features are typical of the range. 

It has separate bass and treble controls, separate 
microphone and pick-up gain controls and selection 
of output impedances. Suitable for operation from 
mains voltages between 110 V-260 V, 40-60 cycles. 


The Philips range of 
speakers and _ speaker 
enclosures is extensive and includes 
such units as flush ceiling fittings, wall enclosures in metals, plastic and 
timber, bass reflex units, flares and horns. ‘Featured are the types 
1065/1070 sound columns. These remarkable units offer pre-calculated 
distribution of sound as a solution to what was previously a complex 
problem—difficult acoustic conditions. 


Sound Distribution 


> 


For details of the complete range and further information 
consult PHILIPS Free Sound Advisory 
Service 


electro-acoustic division of PHILIPS ELECTRICAL INDUSTRIES PTY. LIMITED 


Sydney, Brisbane, Perth, Melbourne, Adelaide, Hobart 
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ES They probably will have Siuht atomic 
“reactor power plants, each ‘similar to the 
‘Water-cooled units in the . atom-sub- 
“marine Nautilus. 

- This will give them almost unlimited 
cruising range at high speed. 


@ s = 
Artificial voice 
A PORTABLE voice-box which restores 
A the power of speech to persons af- 
‘flicted with cancer of the larynx was 
demonstrated recently in Boston. 

It works on a principle the reverse of 
that in a hearing aid. 

‘Instead of magnifying sound to feed it 
to the ear, it condenses sound and de- 

jivers-it to the mouth, 

_ The box is about the size of a cigarette 
packet and operates from a tube attach- 

ed to a denture. 

Batteries and transistors convert sounds 

into electrical impulses and then transmit 

them along the tube to the mouth. 

Noise is bounced around in the mouth 
and the patient can form words out of it 
by using his tongue, lips, teeth and other 
_ faculties as he would normally. 


NS s e s 

Quiet jet engine 

N American company has claimed 

that a new jet engine would oncrate 

without causing noise nuisance. 

Jets have been largely unsuitable ‘for 

commercial operations because many air- 

ports have barred them as too noisy. 

- At Quehanna, Pennsylvania, the Cur- 

4 tiss-Wright Corporation demonstrated the 

new jet engine. 

The engine — known as the TJ-38 — 
has‘a 12, 500Ib thrust, 

_ _ Bristol Aeroplane Co., Ltd., of Fulton, 
England, helped develop it. 

The TJ-38 turbo-jet runs more quietly 

_ than any known commercial jet engine 

- and the company claims its noise factor 

is quieter than some propeller-driven 
planes, 
It operates at temperatures 360 degrees 

lower than other jet engines in its thrust 

> class. 

The new engine is expected to be avail- 

_ able by mid-1958. 


' Rubber aircraft 


IN Kansas recently, Richard Ulm un- 
folded a rubber aircraft from a bundle 
little bigger than a T.V. set, inflated it, 
_ fixed a wooden propeller and took off 
_ into a. thunderstorm, 
_ Ulm is a pilot for the Goodyear Co., 
and his demonstration of the aircraft — 
 ealled “Inflatoplane”.—. was staged at a 
- maval air station. 
The aircraft is made of rubberised 
fabric. 
- Jt has a 23ft wingspread when inflated 
and weighs about 200Ib. 
__ Its 44-horsepower engine can pull it 
_ through the air at better than 60 m.p.h., 
and uses so little fuel it can stay aloft for 
- eight hours. 


4 Harp under cnairol, 


WHAT will happen if a Harp rocket 
- Should get out of control when 
tests are carried out at Woomera late 
this year? An armed Meteor jet fighter 
- will shoot it ‘down, 
The Harp experiments will be part of 
_ Australia’s contribution, to the Interna- 
tional Geophysical Year program. 
The word harp stands for high-altitude 
_ research project. 
-_ The authorities will take. elaborate 
safety precautions in case a rocket should 
borne the wrong way. 
Radar will track the rocket in flight. 
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Brimar MWC UWE’ valves 


stay young when ung when they’ re old! 


ae ‘New Life" valves are still packed with 
life long after other valves have lost their full 
capacity for work. Brimar Valves give you 
more trouble-free working hours, outstanding 
performance and reliability. Manufactured by 
§.T.C., Brimar Valves are engineered to live years 
longer. That's why the world's leading ships and airliners 
choose Brimar for their radio and navigational equipment. 
In fact, Brimar Valves were developed to meet the 
stringent demands of defence forces, and to function with 
complete reliability under the most strenuous conditions. 
Brimar Valves will meet your valve needs — there's a 
type for every valve requirement, 


RADIO VALVES 
: Standard Telephones and (ables Pry, Lie 


Sydney and Melbourne 
Q214 


‘ ‘ Page imirty-one 


A front view of the completed 
chassis. A rectangular cut-out in the 
chassis accommodates the top of the 
deck, with the trimmer and core ad- 
justments. Terminals nearest the camera 
are the aerial and earth, those at the 
rear for the pickup. The 6BM8's are 
just visible behind the dial. 


‘ 


The controls, left to right, are; function (D/W, B/C, pick- 
up), tuning, volume, and tone. The dial and contro! layout 


are identical with that of the Standard Radiogram, and 


* 


fit the same cabinet. 


- 


he D/W Standard Radiogram 


A logical development of our Standard Radiogram described in the May issue is this @x- ety: 


‘panded, dual wave version which, in addition to the excellent performance with standard 
pickups, has extra gain and a short.wave band particularly useful in country districts. It is: 
designed to fit into the radiogram cabinet described in last month's issue. tps 


ONE upon a time, when radio was 

comparatively simple (remember’?), 
one of our chief occupations was to de- 
scribe various types of equipment de- 


signed for similar service in different 


ways, 


When we were very young and in- 
experienced, we fondly imagined that 
there must be one best way of making 
a mantel set, an amplifier, or a radio- 
gram which would render any other ap- 
proach rather profitless and waste of 
time. 


THEY ASKED FOR MORE 


But it wasn’t long before we learned 
that no matter how satisfactorily we 
imagined all the problems in a_ given 
design had been worked out, there would 
be plenty of people who wouldn’t or 
couldn’t agree with us, and who asked 
for more! 

And so, in those uncomplicated days 


referred to-in our first panagraph, we 


made the most of our opportunities to 


produce infinite variations on standard 
themes, much to'the gratification of our 
insatiable readers. 


But time has marched onward, and 
our scope has widened enormously in the 
last few years. If we are to cover ade- 
quately all the subjects there are to be 
covered, we must share out our space 
and energies equally amongst them. 


So it was that, when we received a 
couple of letters recently from readers 
who were very sorrowful ‘about our neg- 
lect of the “big” radiogram field, we. 
could only agree that their sorrow was 
justified. / 


It is time we included a circuit with a - 


full size front end, complete with RF 


stage, and a short wave band. 


The RF stage is of doubtful value to 
people who live near broadcast stations, 


by Philip 
— Watson 


particularly city dwellers, for with the 
higher power used these days, signal 
strength is often an embarrassment rather 
than an advantage. 
a stage needed to improved results at 
close quarters. 


But in country areas it is a different 
story, as one of our correspondents point- 
ed out. In many such cases the extra 


amplification is very much worth while, — 
and may make all the difference be- 
reception and perhaps — 


tween useable 
none at all. 


USE OF SHORT. WAVES 


The short wave band is tied up with 
much the same story. We don’t know 


how many people ever use their short | 


wave bands in the city, but there is no 


~ doubt that country people often depend . 
‘on these bands to get programis. 


This fact is recognised by the A.B.C., 


who beam special short wave programs 


to various parts of the country speci- 
fically for their use. . ey! 


Having realised the case for. such a. 
receiver, and the desire to do something _ 
about it, the radiogram circuit and 


¥ 
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buy 


Very rarely is such | 
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cabinet described during the last two WIR UE 


' months seemed fo be a good starting 
point. © 
Tf we could wore out a chassis which 
would combine the good points of that 
circuit with the more elaborate tuning 
-end, and which could be fitted to the 
same cabinet if required, we felt we 
would have done a very useful job. 
The chassis part of it wasn’t hard.. A 


few measurements revealed that it was | 


quite easy to produce a suitable layout 

_compact enough for our purpose, amd 
yet suitable for almost any cabinet the 
builder had in mind. 


‘THE FRONT END 


Our next problem was how best to 
arrange the tuning end to get good re- 
sults most economically. 

Our first impulse was to work out a 
_ tuner essentially for the broadcast band, 

using a wave-change switch and extra 

_ short wave coils to be wired in if and 
_ when required. 
| We have a horrible feeling that -some- 
one will write to us and ask why. we 
didn’t do just that thing! 
Our reason, briefly, was that we didn’t 
ssee how much could be saved in pounds. 
shillings and pence by those most in- 
terested in the idea, and who would un. 
_doubtedly want-the short wave band. 


By adding up the cost of the broad. 
cast coils, the switch, and the short 
wave coils, plus the extra difficulty of 
arranging for the necessary trimmers, 
‘six in all, we found that there, would be 
little saved as against buying a complete 
coil assembly, in which all these things 
are provided for. 

Moreover it would sit conveniently at 
‘the side of the tuning gang, and, by 
“using a simple rectangular cut-out, all 
the adjustments to the coils would be in 
clear sight. 

-" We did not consider using any of the 
elaborate, multi-band coil assemblies 
~ which have been produced in the past, 
as, apart from their size, they are more 
“suited to luxury designs which we are 
not concerned with at the moment, and 
‘are very costly to buy. 


MOST POPULAR METHOD 


Enquiries around the radio stores 
brought out the fact that our proposed 
course was, in fact, the most favoured 
method of making a dual waver of this 
type among those who were building such 
_-receivers. 

es Tt seems that, when short wave re- 
“ception is required, the RF stage coil 
‘bracket is far more popular than the type 
ithout such a stage, despite the extra 
cost. ; 
_._ Maybe the idea is that, having de- 
cided to spend a ‘little more on a set. 
constructors feel that the extra expense 
of the larger bracket is well worth while. 
- Summing up, therefore, what have we 
finally been able to produce? 

We have a tradiogram circuit, with 
both broadcast and short waves, plus 
RF stage, obtained as cheaply in labour 


Ba 


Se The audio. section is identical with 
e that of the Standard  Radiogram, 
m@ while the power supply is modified 
Sto provide back bias for the early 
stages. Much of the wiring shown 
Me is ‘contained in the pre-fabricated 
b) deck, making construction” relatively 
simple. 


a a 
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Look 
AT THESE : 
AEGIS HIGHLIGHTS: 


1, 
2 


3 


4 


. 


7 
8 
9 


= 


F 


New low-loss bakelite base 
(will not melt), 

Base specially shaped to 
symmetrically -position all ter 
minals within standard %4in 
9-pin valve socket hole to 
eliminate accidental short 
circuit to chassis, 

Connection code clearly and 
permanently visible after. unit 
is mounted on chassis. Code is in 
alphabetical abbreviations of valve and 
circuit elements, ° 

Former incorporates’ new tried and 
proven American-type. threading process to 
ensure automatic core locking which is 
Vibration-proof, i 
Former is specially spiral-wrapped in 
manufacture from. best-quality, imported, 
resin bonded papers. Each former gauged 
and held to definite tolerance. Unaffected 
by extreme heat. 


. Highest quality carbonyl, 6 m.m., ex- 


ternally threaded adjustable cores incorp, 


hexagonal hollow. centres — the world’s 
greatest contribution to alignment tech- 
nique, Core chipping and jamming is 


climinated by use. of. solid nylon hexa- 
zonal alignment tool. Complete  align- 
ment possible from one end of -any unit. 
Litz, Multi-strand wire windings on. all 
tuned circuit coils for greater O-factors, 

Former rigidly. supported at each’ end 
Ensures vibration-free operation. : 

Supreme quality silvered-mica capacitors 
moulded in mica-filled) phenolic resin to. 
give increased ‘insulation. resistance. ‘Jess 


‘moisture permeability and “better. power 


factor. all af which mean a higher degree 
of electrical stability. Silver-plated” brass 
terminals, specially shaped for ease of 
soldering into cirenit. LF, Transformers 
ineorp, capacitors manufactured to within 
plus or minus 2% pe of their rated value. 
Induectances “eompletely dehydrated --and 


thoroughly inypregnated with Q-kote““B” — - 


to guard against. moisture penetration, 
Bright NEW-LOOK pure aluminium shield 
can with special evebolts to match. Ex- 
cessive thread leneth has been eliminated. 
on these new models, 
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LOWER IN PRICE! 
* HIGHER IN QUALITY! 


* The high 10 — -INBUILIT QUALITY — of AEGIS component radio parts 
is convincingly evident in the NEW MIGHTY MIDGET Coils and 1.F. Trans- 
formers. Each of these new units is individually prealigned in a conventional — 
circuit and must pass‘ its rated gain check before packaging, What’s more, theyre 
not just improved types but brand new 1957 developments. - has Waar 
CHECK these features of the AEGIS MIGHTY MIDGETS at the left again! — 
These features PLUS INBUILT QUALITY, attention to detail, dependable™ 
workmanship and thorough research in design make AEGIS products the) 
MOST RELIABLE -on the Australian market. ee ae 
Coils retail at 18/- ea. I.F: TRANSFORMERS at 25/- ea. 
TRADE ENQUIRIES welcome — attractive margins. bt 


AEGIS MFG. CO. PTY. LTD. ..itsuee 


208 LITTLE LONSDALE ST., MELB., VIC. FB3731 


Alse manufacturers of Aegis Mullard 5-10 Amplifier and Hi-fidelity Tuner ete. 


4 
PR. 


Radio, Television & Hobbies, July, 1957 


Er Py 


ae 


UNDERCHASSIS 


All the major components are clearly Visible in this picture. The dual wave deck is on the right with the 6BH5 (lower) and. 
6AE8 twee) sockets immediately alongside it. The 6N8 is approx. top centre, the 6BM8's to the left, and the 6V4 beneath 
them. Note the 200 ohm dropoing resistor at extreme’ bottom left. 


and in money as seems possible at the 
present time. 

We have an audio end, similar to 
that used in the original circuit, which 
is a particularly economical, neat, and 
effective method of obtaining good 
quality sound and adequate output. It 


is designed for use with standard, turn- 


ie 


: 


over crystal pick-ups of the type gen- 
erally employed in the average man’s 
radiogram. 

If it is housed in our cabinet, with 
the special loud speaker damping unit 
described last month, it will sound much 
more impressive than commercial sets 
costing much more money to buy. 
And finally it has great sensitivity on 


a the broadcast band, adequate to tune in 


‘ 
} 


distant stations on a few feet of wire 
plus good short wave reception. 


EASY TO BUILD 


“This all adds up to just the kind otf 
thing our correspondents have been ask- 
ing for, plus a simplicity of construction 
which makes it little harder to build 
than a standard broadcast receiver.’ 


This is largely due to the  pre- 
fabricated dual-wave deck which. takes 
care of the entire coil assembly, along 
with the associated switching. As far 
as the “front end” is concerned it is 
then merely a matter of connecting a 
relatively few leads to H.T., A.V.C. 
tuning capacitor, etc. 

In addition, we have modified the 


circuit to use back bias for the early 


_ Stages. With three valves to be biased, 
_ this effects a worthwhile saving, three 
resistors and three capacitors being re- 
placed by one resistor. Not only do we 
save the cost of these components, but 
we save the work of fitting them. 
Finally, since we are no longer in- 
_ terested in wide range, the IF channel 


Radia Television & Hebbies, July, 1957 


reverts to-a standard atrangement, with- 
out any switching and additional cir- 
cuitry. 

Reference to the circuit will show that 
the audio section is identical with that 
of the Standard Radiogram, there being 
little point in altering this. ' However 
we did make some changes in the power 
supply, and these are worth noting. 

As already mentioned, we fitted a 
back bias network for the RF and LF 


| Chassis, 14 x 7 x 24 in. 

| USL/37 dial (D/W. MSP gang.) 
| MSP miniature 3 gang. 

| 285V 80mA power transformer. 
| Output transformer. Prim. 10,000 
* ohms. Sec. Suit speaker. 
1 D/W coil deck with RF stage 
DWR/5 or similar. 

455 Ke miniature IF transformers. 
Noval sockets with shield. 

Noval sockets, plain. 

RESISTORS 

10 Meg. 4W 
2.2 Meg. 4W 

2 Meg. Pot. 

| Meg. 4W 

.5 Meg. switch pot. 

.22 Meg 4W ’ 

.1 Meg. 4W ; 
IW 


Wr Ph 


.047 Meg. 
047 W 
.022 Meg. IW 
6800 ohm +W 
3300 ohm |W 
1000 ohm 5W 
1000 ohm 4W 
300 ohm 3W 

1 200 ohm 5W 


—Wee— Se NW AWK we — — 


PARTS LIST 


‘ 


stages. This is simply a 33 ohm 1 Watt 
resistor between the power transformer 
centre tap.and chassis. Note that BOTH 
the first and second electrolytic should 
be returned to the centre tap rather 
than -chassis, The need to treat the 
second filter unit in this way appears to 
be a function of the simple resistance 
filter used in place of a choke. 


The extra valve made it necessary to 
reconsider both the overall transformer 


1° 100 ohm 4W 
| 33 ohm IW © 
CAPACITORS 


30 mfd 350V relectrolytics 

25 mfd 40V electrolytic 

10 mfd 40V electrolytic 

8 mfd 350V electrolytic 

8 mfd 350V electrolytic (Optional. 
See text). 

.| mfd 400V paper 

.| mfd 400V paper 

.047 mfd 200V paper ° 
022 mfd 400V paper 

0047 mfd 400V paper 

470 pf mica or ceramic 

100 pf mica or ceramic 

47 pf mica or ceramic 

33pf mica or ceramic 


VALVES 
6AE8, | 6N8, 2 6BM8's, 


_——_ — — NY 


att ewes ELS eee eae IR CESE PSL cos 


1 6BH5, | 
I 6V4 
SUNDRIES 
4 baobe 4 terminals (2 red, 2 black), 
3 7 lug strips, 3 5 lug strips, | 4 lug 
strip, 2. 3 lug strips, nuts and bolts, 
solder lugs, shielded hook-up wire, 
plain hook-up wire, 2 dial lamps, 3 core 

flex, 2 core flex, 3 pin power plug. 


eae 


AON 
LM 
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3 dri Pyne SOR Seat oleaann 
- Tuning eondencer fo E910 otis ee 4 bree 
Buron coil 7/2 i 0 § Bs Bie ee i OH ak Ga er 
PM mee anes ae Roblan 3 gang with Vernier oH 45/6 
Pe POPIMIME IS. oc Wa Gar etwas drive. oo eee oF. law e) 9 0 ea ea 
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Omacai ee RADIO PARTS SPECIALISTS prc s7a | 25 model 19/9 


Ibbott 12in and 16in EFCO MSL/43..... .. 39/5 | | GABINETS 
‘arm . aye £12/16/- each y, EFCO USL 87 eres 38/6 | 6in speaker box .. .. 50/2 
“Goldring 555 variable _ | EFCO USL/46 .. .. .. 56/6 | gin speaker box .. .. 55/ 
reluctatice 22). #19 /13/6 EFCO USL/44 .. .. .. 42/3 12in speaker Weve ae 73/11 
Geldring L56 arm EFCO USL/52... .. .. 74/2 | Record player cabinet £17/2/6 
only... .. .. .. .. £7/10/- | purty RANGE OF ne Record changer | 
Ronette . .. ne £7/9/1 | AND KINGSLEY COILS IN cabinet. . £8/6/- 


Acos GP30 .. .. ..-£47/1976 Bg es Se £8/11/- 4 
| Acos GP607 00.5 L6ARG/ . epee ae Goldring changer-in .. 2 > 9 
| Acos GP10 BAR | STEEL DRAWER. | poet. coco te ae 
Bo oe -STEEL DRAWER _| Flexible couplings 12in 10/9 
Replacement wgiiaacer avail- : C ABINETS ; ; Flexible couplings 8in 8/11 
able for these Pickups. Also |- ai dada Flexible couplings 6in  8/- | 
Sapphire or Diamond Styli. 9 and 12 drawer model 45/- | Flexible couplings 4in 17/3 | 
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Homecrafts! 
for Yi OUR Radio Requirements ts 


CRYSTAL SET TUNING CONDENSER dae ‘SPEAKERS 
COMPONENTS | Roblan l gang °°", 3 20/8 (-9C-. a 


Roblan 2 gang’. 2¢-ici. Oa. 1 a0. eee 
Plus Crvstal Set ae Seat | 
leh no pike” Boe Roblan 2 gang with Vernier BO ore lnece es ae” 


MICROPHONES _MS,P. 2 gang miniature 28/6 | 120... 0) + ++ +. +. 1OU/6 
; M.S.P. 3 gang standard 39/- | 120 De-Luxe .. .. .: 117/6 
Acos, Ronette, Zephyr, Phil- | SP, 3 gang miniature 37/6 | 120X .. .. .. .. .. £10/2/7 


ips, Ibbott, are available from | RCS. 1 gang 100 mfd. - 12UX Hi-Fi .. .. £28/19/5 
O40 

RECORD 

RACKS — 


50 model . ~ 36/9 


. ® : ; 
HEADPHONES 
Brown T ype 100/- / Y | Y, 


FOR 40 YEARS T.V. Components, 


290 LONSDALE ST., MELBOURNE fon ee 
BSI a 


ie DIALS §=©-—| ‘GIBBON & DENHAM 


Q-Plus. .. .. 41/- 


’, 


geet nue eh binet...—«s« 89/15/= 
Acos HGP40.: .. ., £9/15/- | Plus FM COIL KIT 75/5. Gutta eeupueee oe Ghd 
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rating arid the distribution of load on 


the filament windings. Adding up the 
total HT drain showed ‘that it was like- 
ly to be in vicinity. of 90 mA under 


_ conditions of no signal or weak signals, 


thereby suggesting that the original 80 
mA transformer’ could be overrated 
in some circumstances. ° 

- On the other hand, a 100 mA trans: 
former is not only more costly but also 
more bulky, making it difficult to ac- 
commodate on the size chassis to which 
we were limited. 


‘We overcame the problem by assessing 
the total wattage consumed by the re- 
ceiver and comparing it with the maxi- 
mum wattage rating of the transformer, 
as indicated by the rating of all wind- 
ings. This showed that the transformer. 
as a whole, would be operating consider- 


ably below its maximum rating, even 


though one winding was running some 
10 per cent. high. . 


TRANSFORMER RATINGS 


We reasoned that the individual wind- 
ing was not likely to be harmed by 
this; provided the transformer was still 


'- Tunning below its maximum temperature 


we 


Tr 


Pie 


a 


i 


rating, but we took the matter up with 
one of the transformer manufacturers 
just to be on the safe side. When they 
gave the scheme their blessing, we 
reasoned that it was good enough. 

The filament distribution was not so 
difficult. By supplying the two 6BM8’s 
from one winding, and all other valves 
from the other winding, we loaded each 
to about 1.5 amps. The dial lamps may 
be taken from either winding, shared 
by both, or run from the five volt wind- 
ing. We recommend the latter arrange- 


‘ment, since the lamps will have much 


longer life on this reduced voltage. 

We choose the 6BH5 for the RF 
stage, this being a miniature type hav- 
ing a moderate amplification factor (by 
modern standards). It is therefore less 
likely to cause embarrassment to the 
home builder, as might a higher gain 
valve with its tendency to oscillate if 
the layout is not exactly right. At the 
-same time there is plenty of sensitivity, 
‘both on the broadcast. and short-wave 
bands. In fact, it is difficult to imagine 
that more sensitivity could be used, any- 


thing not audible on a set of this type . 


_ being well down in the-noise level any- 
way. 

It will be noticed that an extra 8 mfd 
electrolytic is shown (dotted) in parallel 
with the .1 mfd paper version used to 
by-pass the supply to the oscillator plate 
and mixer screen. Its purpose is to stahil- 


ise this voltage against the possibility -of 


é eiaiiniiienetanrds pic oda vai aap 
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motor-boating on the short wave band, 
It was not necessary in the original — 
which was remarkably stable in all re- 
spects — but is included in case indivi- 
dual sets give trouble. 


CHASSIS SIZE a 

- The chassis is both longer and wider 
by one inch than its predecessor, but can 
still be accommodated in the Standard 
_ Radiogram cabinet. The only precau- 
tion is to see that no terminals or out- 
et sockets are mounted on the rear 
or side of the chassis. However, the 
power cable enters one end of the chassis 
without difficulty. 
_. The depth of the chassis remains as 
before, as does the position of the con- 


trol and dial mounting holes, thus en- 


suring that they will match the iayout 
prescribed for the cabinet. | However, 


it would be wise to leave the cutting 
of the: cabinet holes etc., until the chassis 
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VIEW OF NEW RADIOGRAM 


Here the trimmer and core adjustments of the D/W deck are seen on the right. 
The 6N8 is behind the gang with the IF’s and the 6BM8's to the left. The 46V4 
is near the front of the chassis. 


is complete. 
The deck we toes was the DWR/5 


.and our chassis layout and design is 


based on this unit. This does not mean 
that other types, having the same general 
characteristics, cannot be used, but - it 
would be necessary to check the physical 
characteristics carefully first. 

Also, whatever deck you choose, we 
suggest that it cover the six to 18 Mc 


(16 to 50 metres) rather than the older 


seven to 23 Mc (13 to 42 metres) band. 
This latter misses,out on several of the 
local short-wave “bands which form a 
part of the complete short-wave system. 
If they are not available, half the use- 
fulness of the short-wave section is lost. 


DECK MOUNTING 


The deck is mounted beneath a rect- 
angular cut-out in the chassis, this giv- 
ing access to the trimmers and coil 
slugs which are mounted on top of the 
deck. It is supported at the front by 
the switch mounting and at the rear 
by two bolts through the chassis. In 
our case it was necessary to provide 
a-spacer, in the form of an extra nut, 
to, balance the position of the front 
mounting hole. 

The coil switch is a three-position 
one, two positions. being used for broad- 
cast and short-wave, and the third be- 
ing spare. There is also a spare set of 
contacts on each switch section, and 
these facilities are used to accommodate 
the pickup circuit. 

The spare oontacts on the oscillator 
section are used to switch the volume 
control. to either the detector or pick- 
up terminals as required, the pickup 
terminals being mounted at the rear 
(top) of the chassis behind the deck. 

The spare contacts on the RF (centre) 
section. are used to open the. screen 
supply to both the RF and IF valves 
when the pickup is switched into cir- 
cuit. This is essential to prevent “play 
through” of the radio program, due. to 
stray capacitance pickup, etc, 

A good idea of the layout can a 
obtained from the photographs and we 


suggest you suudy these while reading | 


a 


the text. The RF and converter valves 
are located immediately alongside the 
dual wave deck, opposite the first and 
second shield partitions respectively. 
The RF valve is so orientated that 
pin 9 is closest to the shield, while the 


.6AE8 socket is rotated slightly, bring- 


ing pin 8 into this position. The 6N8 
socket has the pin gap closest to the - 
rear of the chassis, and the two 6BM8 
sockets face in the general direction of 
the coil deck. -The 6V4 faces the front 
of the chassis. 


The gang leads are brought through 
the chassis close to their respective ter- 
minal points, thus keeping them short 
beneath the chassis where their’ position 
is most critical. It is a good idea 
to solder a short length of hook-up wire 
to each lug on the underside of the 
gang before it is mounted, since this 
is not so easy to do afterwards. 


A five-tag terminal strip near the 
6AE8 socket supports one end of the 
47. pf oscillator grid coupling capacitor, 
the two .047 meg. oscillator plate drop- 
ping resistors, a HT anchor point, and 
an anchor point for the RF and IF 
screen dropping resistor. This latter is 
connected to the common contact on 
the RF wave change switch, the two 
appar fixed contacts (B/C and 
SW) being bridged and wired to the 
HT lug on the far side of the deck. 


Another  five-tag terminal strip is 
mounted near the 6N8 socket. This 
supports the .22 meg. diode load re- 
sistor, the .047 mfd coupling capa- 
citor, one end of the .047 meg. de- 
coupling resistor, and one end of the 
100 pf mica by- -pass, ° 


AVC COMPONENTS ‘ 


On the opposite side of the sea 
IF transformer a two-tag strip serves 
as an anchor point for the 1 meg. AVC 
load resistor and ‘to which is run a- 
lead from the back bias resistor. 

The AVC components associated with 
the RF and converter stages are mount- 
ed on or between terminal lugs already 
provided on the far side of the dual 
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Sapphire Styli, 


REPLACEMENT STYLi- 


There is a correct stylus for each type of Acos pickup. Ensure t “ 
these only are used as replacements. All Acos styli are manufact ed 
to rigid specifications. 


$B-1 for standard 78 r.p.m. records. SE-1 for standard 78 r.p.m. records, 
SB-2 for microgroove 333/45 r.p.m, SE-2 for microgroove 334/45 r.p.m, 
records. Use with Acos G,.P.19, records. Use with Acos H.G.P.37 
GiP.27, H.C .P435,28.6.P.39, series turnover cartridges and with 
H.G.P.41 and H,G.P.45 cartridges. - Acos H.G.P.37/Garrard and H.G.P. 
37/Collaro replacement pick-up Ste 
$C-1 for standard 78 r.p.m. records. heads. Re Sites 


SC-2 for microgroove 334/45 records. it 3 
Use with Acos G.P.25 and G,.P.29 ee 


paren kainavert caruitne SK-1 for standard 78 r.p.m. records. 


-  $K-2 for microgroove 334/45 r.p.am. * eg 
i records. Use with Acos G,P.59 £ 
$D-1 for standard 78 r.p.m. records. cartridges. hate 


$D-2 for microgroove 334/45 r.p.m, 

records. Use with Acos H.G.P.33 i 

series turnover cartridges and with SL-1 for standard 78 r.p.m. records. 
Acos H.G.P. 334/Garrard and Acos —_— $L-2. for microgroove 334/45 r.p.m. 
EGP 334 /Collaro replacement » ~ records. Use with Acos G.P.61 


pick-up heads. cartridges. a 
ALL STYLI ARE INDIVIDUALLY PACKED . 
_AMPLION wsia) PTY. LTD. 


88 Parramatta Road, Camperdown, Sydney, N.S.W. ‘Phone LA 6124 
Victerian Distributors: DISTRIBUTORS CORPORATION PTY, LTD., 403 Bourke St., \siewne | 


all 12/- 


each. 
Diamond Styli also avail- 
able as follows: 


ZEPHYR 
"55” SERIES VELOCITY 
MICROPHONES — 


@ Australia’s highest grade velocity Micro- 
phone for the professional user. 


@ World’s best aleomax 3’ magnets used on 
Ribbon Generator to ensure high level 
output, p 


@ Distinctive appearance, high output, with 


excellent quality reproduction, Retail Price, 


—£54/ 15/6 

inc. Sales Tax. : 
Frequency Response: 

30-16,000 CPS” 


@ Robust construction ensures long and de- 
pendable service. 


@ Ideal for Studio, Film and Tape Pee ting! 
Dance Band and Auditorium work. 


@ Available in High and Low Impedance. 


STOCKED BY LEADING WHOLESALERS IN EACH STATE. 
et UNABLE TO OBTAIN FROM YOUR DEALER WRITE DIRECT TO— | 


eit 


ake 


ZEPHYR PRODUCTS PTY. LTD. | 


58 HIGH STREET, GLEN IRIS, S.E.6. VIC. BL4556 
AGENTS :— Jacoby, Mitchell & Co. Pty. Ltd. Neil Muller Ltd., - D. K. Northoyer, iat 
481 Kent Street, . 8 Arthur Street, ih 115 Murray Street, 
SYDNEY, N.S.W. UNDE RACE St as PERTH, WAL. Waa 
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tra terminal strip 
cornei of the 


wave deck. One « 
is mounted at the reai 


deck to serve as an uachor point for 
one of the .1 meg. resistors. _ 
As described in the May issue, the 


audio section is constructed around a 
five and a seven-terminal tag strip run 
ning bctween the two 6BM8 sockets, the 
larger one being closer to that end of 
the chassis. Another seven-terminal strip 


"nearby supports the 1000-ohm filter re- 


2 not peculiar to this set-up ~ 


"addition, we earth the motor 
normal way through the third wire of 
_ the power. cable, there is a real risk of 
‘4 creating a hum-inducing earth 


sistor, the bach bias resistor. and some 
of the. electrolytic leads. 
The power transformer primary leads 


‘are terminated on a four-terminal strip. 


the extra terminal being required to ac: 
commodate the lead to the potentio- 
meter switch The 290 ohm dropping 
resistor is mounted on a doctored seven 
terminal strip dn the front corner of the 
chassis. 


resistor away from the volume contro} 


and audio leads.) It is mounted by 
means of one of the power- Eeorme 
mounting bolts. 

Shielded cable (PT9M in our case) ts 
used for the audio connections, a lead 
from the detector running along the 
back of the chassis to the switch section 
of the dual-wave bracket, while another 
lead from the common contact runs 


diagonally across the chassis to the 
volume control. 

WIRING PRECAUTIONS 

Around the volume control itself it 


_ is necessary to take a few simple pre- 
* cautions to avoid hum pick-up 
@ 240V-. A:C. 
control switch contacts must be twisted 


The 
lead running to the volume 


and tucked well away from the dudio 


* leads, up against the front fold of the 
chassis 


~The’ same applies to the lead. trom 


the cathode of the rectifier to the a 


ohm limiting resistor. This lead - 
particularly important, since it is carryn 
ing the unfiltered output from the recti- 


_ fier“and can set up quite a substantial - 


eJd. The same applies to the 200 ohm 
resistor, and is the reason for its place- 


ment in the far corner of the chassis. 


The leads from both the volume and 


tone controls to the input grid terminal 
‘must be shielded and 


should be run 


direct. The 400 pf. and the .22 meg. 


~ resistor should be mounted as close as 
- possible to the grid pin. 


Another probable source of hum— 
—involves 
_ the earthing: ‘of the gramo-motor frame. 
This is normally connected to the outer 


~ braid of the pickup cable, thus forming 


part of the input signal path. If, in 
in the 


loop. 
This is especially so if the motor 1s 


Riencrated ‘from a separate. lead to the 
‘main power point. 
sie 


ARTHING CIRCUIT 

_If we depend entirely on the earthy 
ide of the pickup circuit to earth the : 
motor frame the possibility of an earth 


scp will be eliminated, but we create 
a potentially dangerous situation inas- 


much as the motor has no protective 


earth if ever-the pickup is temporarily 


isconnected from the chassis. In the» 


‘évent of a motor breakdown the resul- 
tant live frame would be very dangerous. 
by reason of the adjacent waligerthed 
chassis. 


The best solution appears to iN that 


of taking the power lead. to the motor 
Pe Radio, TsteRMGR & Hobbies, July, #957 


“formers and the coil 


from the power transformer tnput ter- 


minals, using a conventional three-core. 


cable. In a set of this kind where the 
audio gain is only moderate, it will 
probably be sufficient to earth this lead 
to any convenient point on the receiver 
chassis “However. if hum. due to this 
source 1s still in evidence, it should 


‘ be earthed directly. to the pickup input 


earth terminal. 

Provided these few simple precautions 
are taken 
extremely low hum content. in 
of the simple filter network. 

The actual construction should not 
present any difficulty, particularly if a 
correctly punched chassis is used. This 
is really half the battle and we suggest 
that one of the ready-made variety be 
obtained along with all the other parts. 


(It is important to keep this Alternatively, you can make your own 


if you have the facilities, and blueprints 
will be available through the query ser- 
vice in the normal way. 

Either way, the fact that all the holes 
are punched in the right place removes 
most of the guesswork, and it is then 
‘mainly a matter of commonsense to 
er that the various grid and plate 

ds are kept short and well clear of 
each other. 

One small point which can be easily 
‘overlooked concerns the two A.V.C..re- 
sistors which connect to the 6N8 diode. 
These-should be mounted as close to 
this pin as possible. this end of each 
being “hot,” while the other end is 
“cold” and not particularly critical - 


MORE ABOUT OUR 
T.V. RECEIVER 
HLSEWHERE in this issue, we give 

you the third and fina: article 
describing the basic !7-inch Tele- 
vision Receiver. Already, however, 


we are receiving enthusiastic reports 
from readers who have completed the 
oxcellent results 


set and are getting 
from. it. 

Next month we will tell you how 
to add Gated AGC, enlarge the 
sound channel and, if time permits, 
add a cascode RF amplifier to your 
home-built tuner. We may be able 
also to give additional helpful infor- 
mation about aerial systems. installa- 
finn and alianment. 


When everything is completed it will 
probably be found that the set works 
immediately, since both the I.F. trans- 
deck should be 
roughly aligned as you receive them. 
However, it will, be essential to align 
the set correctly if the full benefit of the 


design is to be realised, and a few points © 


on this subject may be helpful. 
Although it is possible for experienced 
workers to produce moderately accurate 
alignment using only ‘the signals from 
broadcast stations, this arrangement, at 
best, can be considered only as an 
emergency measure. If the set is to 
give really top performance we must 
assume that a signal generator is~avail- 
able. 


This facility is normally 


put meter. : 
multimeters, and the 


found on most 


_ signal is. usually measured across the 


primary of the output transformer,. or 
between one output valve plate ‘and 
chassis, Set it initially to the highest 
voltage range, reducing it only when 
the operating level has been established 


the output should have ap. 
spite ' 


- well 


Almost. equally important is an out- | 


me 
and 1s not likely to change suddenly. 


Failure to observe this may result is an 
overloaded meter. 


[he first section to ‘be adjusted is 
the [.F. channel. Set the generator to 
455 Ke, with modulation on and ad- 
justed to about 30 pe. Output from the 
generator is fed to the signal grid of 
the 6AE8 converter (pin 2) and it may 
be necessary to 
manufacturer’s “instructions to  deter- 
mine whether the outlet terminals may 
be connected directly, or whether any 
additional coupling device is necessary 


¥/C SETTING 


‘Ideally the receiver volume control 
should be advanced to maximum, and 
the input from the generator kept at a 
minimum throughout the entire align- 
ment procedure. The reason behind this 
is to keep the input signal below the 
level where it would’ normally bring 
the A.V.C. circuit into action. The 
AWC. by 
for changes in signal strength, 
mask the improvements 
due to adjustment. 


In practice it. may be difficult to 
operate the sét—particularly one with 
an R.F. stage—‘‘flat out” without run- 
ning into interference from strong local 
stations. During the LF. alignment 
short the aerial and earth terminals 
and set the tuning gang to the wide 
open position. 

Starting with the second I.F., adjust 
each core for maximum signal, reduc- 
ing the output from the generator as 
the output from the set rises. Some 
cores will show a peak in two position; 
in and well out. -The outermost 
peak should be selected. Go over the 
entire channel several times until you 
are satisfied ‘that all adjustments are 
optimum. Then seal each one securely. 

Transfer the generator leads to the 
aerial and earth terminals (removing 
the short) and set the generator to 600 
Kc. Set the receiver dial to 600 Ke 
and adjust the B/C oscillator slug:un- 
til the signal is received at maximum 
strength. Follow up with the R.F and 
aerial slugs. 

(Once again, trouble may be experi- 
enced in operating the set at full gain 
without interference. In the absence of 
a screened room the amateur can only 
compromise on the control setting, 
keeping it as high as possible at all 
times.) 


HF END © 


Now set the generator. and . receive 
to 1400 Ke and adjust the oscillator, 
R.F., and aerial trimmers in that order, 
not forgetting to reduce the output from 
the generator as the ‘gain comes up. 
It may, be necessary to repeat both the 
foregoing operations for best ‘ results 
Then seal all adjustments securely. 

Finally, comes the short wave band. 
The procedure -here is similar to the 
broadcast band, the slugs being ad- 
justed at the low frequency end at about 


g tends to 
in sensitivity 


«7 Mc (43M) and_ the ,trimmers at the 


high frequency end ‘around /-16 Me 
(19 M). However, adjustment wil] be 
more critical and it is sometimes helpful 
to rock the dial gently across the signal 
as adjustments are made. 

A further precaution is to avoid be- 
ing mislead by the double spot. If the 
signal is strong enough it will be found 
at two spots on the dial... The signal 


-having the higher of the two frequencies 
-is the correct one 
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attempting to compensate 
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\ This hand-built full range loudspeaker, originally designed asa 
moniter loudspeaker for professional applications, is now available 
for use in High Fidelity equipment. 


} A unique constructional feature is the use of two triple sets of paired 
double acting cantilevers which provide a suspension with very Jow axial 
$ / stiffness. Twin diaphragms are employed to cover a frequency range of 
, ene 20 c/s to 20,000 c/s with outstanding smoothness. Maximum power 
handling capacity 6 watts; which may be incréased by two or four units, 

% 


Cabinet designs available for one, two or four Axiom 80 Loudspeakers. 


TO 


BRITISH MERCHANDISING PTY. LTD. 
183 PITT ST., SYDNEY. 


Please send meyfull details of the Axiom 80. 


Pie 8 Post the coupomnow for colour brochure describing the Axiom 80, and 
details ofsbther loudspeaker units in Goodmans High Fidelity Range. 


. BRITISH MERCHANDISING PTY. LTD. 
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183 PITT ST., SYDNEY.  BL3954. i$ NAME... ? 
/ (Sole Australian Agents) 
ADDRESS. 
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WP ADIO transmission is an extremely 


‘ 


many specialised textbooks have been 
written. Quite deliberately, we're go- 
to bypass a lot of the difficulties 
detail in an effort to give you a~ 


al cture of the processes by ~ 
o transmission and ae 
chieved. * 


| lessons which are to. be had from 
ing the first small radio set—no 
iter. how modest it may i 


ransmit- 


involved subject and one on which - 


this getieral background, one 


wig ill POMS Axle. Rime) Verte icra ar Me et TSP, Lae RTT a : : * 
PO RSC a ey Buses ech CORN RMMMB RCT eho 


A SIMPLE COURSE INRADIO—7 


Wed oe Mies 


Heine Oscillator stage and the ‘tuned 


Sections of the beat has quartz used in crystals cemented on glass plates for final cut- 
*] into slabs from which. the final accurately ground wafers will be produced, These 
are used for controlling the frequency of transmitters. 


Tra 
ow It Works 


Smission- 


ter is the so-called OSCILLATOR ace 
which generates the 
quency signal. 


In our chapter on electrical circuits, 


we learned of the oscillatory tenden- 


cies of a tuned circuit comprising an 


inductance and capacitance in parallel; 
how that an initial impulse causes a 
train of damped waves to be generated, 
of substantially constant frequency but 
diminishing amplitude. 


A tuned circuit thus exhibits a “fly- 


wheel” FSi in an electrical sense, 
transforming an ‘initial single impulse 
into a more sustained _ electrical Papo 


ti menon. 
jlo) Be ene thor “he: simple mech- - 


anjcal ahalogy to a flywheel, and the 
analogy can be taken a_ step further. 
The energy evident in a. revolving. fly- 


gore is of a limited and temf eran 


-erystals. 
The transmitting aerial. 
code. 


) use as a source of power. 


initial radio fre: 


duces a yoltage in LI. 


circuit, Frequency and quartz 
RF power amplifiers; 
Morse 
The nature of sound. 
Modulation amplitude and fre- 
quency. A complete transmit- 


ting station. 
Tae day 


nature, so that the flywheel is ‘ot little 
It comes 
to rest as the energy is absorbed BL 
frictional, losses’ and any superimposed 
mechanical leading. 


com 


it is coupled to a driving piston. The 
periodic thrust supplied by. the piston 
is changed to a smooth rotary motion 
by the action of a crank and flywheel. 


Sosit is with a tuned circuit, A single 
damped oscillation, or even a series, 
of such oscillations. are of limited use 
for radio. work. But inventors have 
found means of coupling a radio valve 


LIKE FLYWHEEL 


, Just as the piston delivers a mech- 
anical impulse to a flywheel under the 
guidance ofa mechanical valve system, 
so does an electron 
the electrical: sense—deliver 
impulses’ fo a tuned circuit. 


electrical” 


The amplitude of the waye train, rey * 


stead of diminishing, is kept constant 
and continues for just. as long as the 
circuit is left in operation, The effect 
is illustrated in figure 1. 

The complete combination of tuned 
circuit, valve and associated *¢omponents 
is referred to as an oscillator stage. In 
actual facf, there are numerous Circuit 
arrangements; all of which achieve the 
desired resulf, but some more conveni- 
ently than others, ' 

An elementary type of 
which will Serve to illustrate the basic 
principle, is illustrated in figure 2. Here, 
a tuned circuit comprisng Ll! and Cl 
are coupled to the grid. of a valvs 
through capacitor C2, Another. coil, L2, 


“Having ben in a good ‘deal at the a pepo i radio components and circuitry, 
it now remains to bring these together to form a mental picture of how speech and music 
can be carried by radio waves to distant points. Hence the, 


+ . 


tle of this article. 


i aE 1 


‘is doaneas ‘in serigs “with the sien 
supply and coupled inductively to L1. 


_ But a flywheel becomes invaluable if 


to a tuned circuit to maintain the latter ‘ 
in’a constant state of oscillation. at 


oscillator, .. 


When the circuit is switched on, there | 


is an initial and increasing movement 
of electrons from cathode to plate, 
through the coil L2, \to the high tension 
supply squrce. The flow of current 
through creates an electromagnetic 
field, which naturally influences and in- 


The relationship is such that 
receives a slight: positive impulse as a 
result, and this tends to accelerate the 
tise in plate.current; This, in turn, 
‘accentuates the initial’ effect in L2. 

The grid is driven, positive to an ex- 
tent where it saci 
of the electron current, so that the plate 
current can no longer maintain its rising 
tendency. 

The magnetic field around L2,. there- 
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- fore, begins: to ‘Cillageel inducing a re- 


_ verse change in the field around L1, so - 


_ that the grid now begins. to become. in- 

Bee negative. The ‘process ac- 
celerates until it is negative enough to 
cut off the plate current. 

Once* the decreasing effect in, plate 
current ceases, the magnetic fields around 
L1 and L2 begin to collapse and re- 
verse, and the whole’ process is repeated 
again and again. The tuned circuit L1, 
Cl. is maintained in a constant state of 
oscillation until such times that the 


_ supply to the. valve is interrupted. The i 
components C2 and ‘RI have an import-_ 
ant bearing on the smooth functioning — 


of the circuit. 

All oscillator circuits Operate in much 
the same way, but the circuit details 
-vary in the method of feeding the 
energy from the plate back to grid. 

The frequency @f the alternating  volt- 
age generated is determined mainly by 
the constants’ in the tuned circuits — 
that is by L1, Cl, In practice, it is likely 


to be affected slightly by humidity and ~ 


temperature, by physical variations in 
_ the POMP ERED: and by variations: in the 


a 


at tha 
TUNED 
CIRCUIT 


COUPLING 
LINK 


_Appreciable frequency variation ~ is 


most undesirable — and often ileggl.-<'>* 


in. even modest transmitting equipment, 
‘so that every effort is made to avoid it. 
peopel voltages to. the oscillator valve 
are regulated electronically and,’ $n 
»many cases, the whole oscillator stage 
bas | contained in a témperature-con- 
trolled oven, to minimise the effects of 
"atmospheric changes. 


% ~The problem of maintaining frequency 


“stability. has: -been simplified by a re- © 
and <phenomena —.. 


-markable device 
namely the PIEZO-ELECTRIG 
pexhibited _by certain crystals. 


“CRYSTAL OSCILLATES 


It has been found that, when slabs of 
certain crystals are subjected to 
“mechanical stress, a small voltage ap-! 
pears between opposite faces, and, in- 
versely, when a voltage is applied to 
hose faces, the slab of crystal becomes 
slightly distorted physically. 


, what is’ more important, a crystal 
Show eas ea activity — a mark- 


effect < 


ectrically at. a. Seartioular ucueitey 
y the mechanical pro erties 
d dimensions of the crystal. vkh.. «. 
fein actual fact, it behaves eleMitically 
in a similar manner to a very efficient 
tuned circuit. Thus, when a crystal 
is connected in appropriate fashion into 
n oscillator circuit, the valve will gener-_ 
te oscillations’ exactly as if there were 
ctually an efficient tuned circuit seeped 
to its grid. 

_ Specialists simply grind the bate of. 
he crystal until the natural frequency 
oscillation. is exactly as desired, and — 
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E supply voltages. to the oscillator valve. 
; 


and 


a damped train 
wave train (b}, 


Figure |: Illustrating 
(a) and: a sustained 


as produced by a valve’ oscillator. 


Ww 


Figure 3: The basic 
circuit arrangement 
for. an RF power 
amplifier using, in 
this case, a pen- 
tode valve. 


Ww 


the | crystal will oscillate electrically on 
this frequency with less tendency to 
Wander than an ordinary tuned circuit. 
If it is installed in a temperature con- 
trolled oven, so much the better. 

Hence the term CRYSTAL CON- 
TROLLED transmitter. 

Our normal broadcast band extends 
- from 550 to 1600 kilacycles per second, 


so that-crystal oscillators: at the vari-° 


. ous: broadcast stations are adjusted to 
- generate the exact signal frequency on 
which the station is allowed and_re- 
quired to operate. 


Various other “seryices—shipping, 
news, telegraph, etc.—utilise stations at 
‘frequencies, higher than 1600. Ke/s, 
there are also SHORT-WAVE 
broadcast stations operating on frequen- 
cies up to about 30 megacycles. per 
second, Beyond that again are fre- 


aS Figure 4. A transmitting aerial can 
be likened to an enlarged tuned cir- 


cuit surrounded, in operation, by 
magnetic and electrostatic fields. 
Because these fields. move out’ into 


space, radio .energy is “broadcast”. 


cuit (figure 2) by 


Figure 2; A simple oscillator circuit. 
Energy is fed back from the plate coil 
L2 to the grid coil LI. Output can be 
taken to external circuit through the 
coupling coil L3.. © 


FREQUENCY 
TBLE 


quencies utilised for 
MODULATED. _ transmissions, 
VISION and RADAR. 


»Every one of these transmitters has 


its own oscillator stage—generally crys-- 


tal controlled. 

The power supplied to the tuned cir- 
the oscillator valve 
is more than enough to maintain the 
oscillation. In fact, power can be led 
off from the tuned circuit -to an €x- 
ternal circuit. 

The usual method of , coupling the 
oscillator. to an external circuit is to 
mount a small coupling coil (shown as 
L3 in figure 2),.so that it is inductively 


coupled to the main tuned circuit. The. 
signal voltage induced in 3 can be: 
applied, if necessary, direct to ‘an 
aerial/earth system for - purposes of 


transmission. 


POWER AMPLIFIER 


But except in the most elementary 
transmitting equipment, the aerial is 
never coupled direct to the oscillator 


stage. For one thing, it is difficult to 
obtain the necessary power output from 
the oscillator, -without compromising 
the requirements for frequency. stability, 

The inductive and capacitive proper- 
ties of the aerial system, when intimate- 
ly coupled to the oscillator tuned cir- 
cuits, affect their natural fesonant fre- 


- quency and therefore the frequency of 


the signal generated. 

Other undesirable effects accrue from 
the necessary requirement of imparting 
intelligence to the RF  signal—some- 
thing which yet has to be discussed. 

-Principally because of these consid- 
erations, it.is usual practice 10 add one 
or more. radio frequency power ampli- 
fier stages after the oscillator. These 
build up the power of the signal to the 
necessary figure, and isolate the oscil- 
lator 
tioned. 


The oscillator itself is designed to: 
small: 
but. 
with re-: 


a comparatively 
voltage and power, 


generate only 
initial signal 
very accurate and constant 
spect to frequency. 

A transmitter may use one or more 


amplifier stages after the oscillator, and’ 


they are usually coupled one to the 
other and to the! oscillator by a_ series 
of resonant circuits. (See figure 3), 
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from the effects previously men- 


Whichever way you look at it, 
Radiotrons are the. finest Picture 
Tubes manufactured in Australia. 
The Radiotron 17HP4B is the only 
Australian made electrostatic-focus, alum- 
inised, seventeen inch picture tube. 

‘These facts together with 25 years of radio 


and TV research are the reasons to make sure ‘i 
A 17HP4B 


you use ; PICTURE TUBS a 


® FOR BEST PERFORMANCE 
® FOR LONGER LIFE 


RADIOTRON 


AMALGAMATED WIRELESS VALVE CO. PTY. LTD. — 


e 


: . 47 YORK STREET, - ae Saas 
SYDNEY _ 6 Pies | 
ao ee 
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Figure 5. The most elementary means 


of putting intelligence’ on a 

radio carrier is by means of the Morse 

code. A different pattern of short 

bursts (dots) and long bursts (dashes) 

ef radiation indicate letters, 
ie figures, &e, 


It is unnecessary, at this. stage, to 
dwell further on the subject of RF 
power amplifiers, save to mention that 
the last one feeds the high frequency 
energy developed in its plate circuit into 
an aerial/earth system for purposes of 
transmission, - ee 
_ As a general rule, the radio frequency 
power absorbed by a transmitting aerial 
is approximately one half the DC power 
in watts (volts x amps) fed to the plate 
circuit of the final RF power amplifier. 
4 It may be the cause of some wonder 
‘just how an aerial system can absorb 
and radiate power into space. Actually 
it 1s a very involved subject, but the’ 
‘following will give some form of mental 
‘picture of. how it comes about, 

It is necessary to realise that trans- 
mitting aerial is not just a length of 
Wire suspended more or vat~ ran- 
dom, as gemerally havea a re- 
ceiving aerial. 
tower put up to impress the passers-by. 
_ Whether it takes the form of a sus- 
pended wire or a vertical steel tower, it 
“possesses capacitive and inductive pre- 
-perties and these are carefully consider- 


ed at the time of erection. 


HUGE TUNED CIRCUIT 
'__ Having such properties, it may he 
likened to a gigantic-tuned -circuit, with 
‘definite resonant effects. . And,. further 


“more, the length of the aerial or tower’ 
bears a definite relationship to the wave-: 


length of the signal to be transmitted. 

* Knowing the frequency and wave: 
_ length on which the broadcasting station 
‘is to operate, the design engineers cal- 


5 ive approximately the required char- 
acteristics, and stipulate the way in 
which the high frequency energy must 
be fed into it, Any adjustments neces- 


its. - 
When a signal voltage is fed to a 
mventional tuned circuit, then energy 
ilds up an alternating magnetic field 
around the coil and corresponding elec- 
frostatic charges across the condenser, 


‘time the ~alternating magnetic field is 
ilt up, but returned to the source as 


Nor is it just a: vertical. 


culate the length of aerial which will | 


ary thereafter are effected with the aid | 
auxiliary tuning and coupling cir- 


nergy is drawn from the source each ~ 
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the magnetic field begins to collapse an 
instant later, 

Only a small proportion of the energy 
is lost depending on the characteristics 
and efficiency of the tuned circuit. 

But let us imagine that the inductance 
is enlarged in physical dimensions, so 
that the magnetic lines. of force sur- 
rounding it spread oyer a greater area. 
As the field collapses each time, fewer 
of the magnetic lines will cut the coil, 
and ‘therefore less energy will be return- 
ed to the source, In other words, the 
tuned circuit will absorb and dissipate 
more of the energy fed into it. 

Now consider the extreme case where 
the inductance is amended until it be- 
comes a single length of aerial wire or 
a vertical steel tower. It will have in- 
ductive and capacitive propertigs and, 
in addition, a definite relationship to 
the wavelength of the signal to be trans- 
mitted, 

When high frequency energy is fed to 
it, lines of force are set up around it, 


2 


STRING 
A 


Pe eat 


Vit! 
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il! 
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Figure 6, A string or reed, in vib- 
rating, causes pressure waves in the 
surrounding air, which we interpret 
- .as sound. Vibration of the supporting 
— framework in sympathy with the string 
increases intensity of the sound. 


extending necessarily over a large area. 

» But.on the portion of the input cycle 

_-where the magnetic field collapses, the 

energy does not all return to the source; 

instead, the lines of force move outward 
einto space. 

Thus, the high frequency energy de- 


--velaped in the plate circuit of the final 


amplifier is fed into the acrial system 
and radiated by it as an electrical wave. 
-<~Just as the ripples spread outwards, 
from a centre of disturbance over the 
surface of a still pond, so do the elec- 
‘trical undulations emanate into space. 
from the transmitting aerial. The dis- 
tance they cover before fading into 
-apparent’ nothingness depends on the 


SIMPLE AUDIO 
VOLTAGE 


Figure 7. Illustrating : ; 
of being transmitted directly, is 
result 


STEADY RF 
- VOLTAGE 


the basic concept of modulation. An audio signal, 
superimposed on a radio “carrier, to produce the 


Figure 8. In frequency modulation, 


the effect of the audio signal is 
te produce a variation in the fre- 
quency of. the carrier signal, the 


amplitude remains constant, 


original output power and the frequency 
of transmission, 

Our broadeast-band stations are in- 
tended mainly for coverage within a 
radius of a few hundred miles. But 
signals radiated at higher frequencies 
—the short waves—skip- half-way 
around the world with ease. 

Thus far, we have envisaged only 
the radiation of high frequency radio 
energy without any thought of trans- 


mitting intelligence by it. Obviously 
a radio wave transmitted into space 


without such a- provision is as meaning~ 
less and futile as a blank sheet of paper 
mailed through the post. 


MORSE CODE 


The next question is that of impart- 
ing an intelligent message to the radi- 
ated energy so that it can be picked up’ 
at remote points and the message un- 
derstood. — 

One very simple approach to this 
problem is offered by use of the so- 
called MORSE CODE. At the trans- 
mitter, an operator is provided with a 
morse KEY, which is so connected to 
the circuits of the transmitter that en- 
ergy is radiated only when the key is 
depressed. 

With the key in the normal open posi- 
tion, no energy is radiated. 

If now the operator wishes to send 
“the letter “A,” he presses the key to send 
a brief DOT, followed immediately by 
a longer DASH. The letter "B,” on 


the other hand, is represented by a dash 
and three dots, and “C” by the com- 
bination dash, dot, dash, dot. 

There are standard code signals for 


MODULATED CARRIER 
ot WAVE Sos! 


‘not capable 


_ 


as shown, 
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For Professional 
Quality 
with Push-Button 


Simplicity 


TYPE 


EL 3511 | 
MAGNETIC 
TAPE 
RECORDER 


This magnificent, dual-speed, 
portable Tape Recorder is 
now available in Australia. 
Here at last is an amazingly 
low-priced Tape Recorder that 
offers reproduction as good as 
an expensive professional recorder. 
The Philips Push-Button Magnetic 
Tape Recorder is priced at only 
£149/5/-. (including tax). 


The EL 3511 gives 
ALL these Features 
for ALL Applications 


TWO SPEEDS: Speed switch - 
enables rapid adjustment of tape 
velocity to 13” or 334” per second. 
PUSH-BUTTON OPERATION: 


Attractive 
finish with washable plastic case 
cover and removable lid. 


built-in loudspeaker. , 
MIXING FACILITIES: Two pro- 


Simplifies control of all important 
functions. 

MAGIC-EYE CONTROL: Instan- 
taneous modulation indicator. 
DUAL-TRACK SYSTEM: Gives 
extended recording time and per- 
mits uninterrupted recording of 2 
x 90 minutes (with long-play tape) 
or 2 x 60 minutes (normal tape). 
EASILY PORTABLE: Weighs 32 lbs. 
ALL-IN-ONE DESIGN: One case, 
complete with microphone and 


HIGH-FIDELITY REPRODUCTION: 
The properties of microphone, 
amplifier, loudspeaker and record- 
ing/playback head ensure excel- 
lent quality. Here is a recorder 
that provides good sound repro- 
duction even at the low speed 
of 334”. 

This is especially so when con- 
nected to a good external speaker 
system similar to the Philips “full 
range” speaker, type 9762M. 


grammes may be mixed in the 
desired intensity ratio through the 
extension sockets and the’ Philips 
high-quality dynamic microphone, 
type 1115. ; f 


FAST FORWARD AND REWIND- 
ING: This can be effected within 
two minutes and accidental erasing 
is impossible. 


OTHER OPTIONAL FEATURES 
INCLUDE: Foot switch and pro- 
gramme indicator. 


electro-acoustic division of 


PHILIPS ELECTRICAL INDUSTRIES PTY. LIMITED 


Sydney °¢ Melbourne ¢ Brisbane ee Adelaide © Perth ¢ Hobart 
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ey ? 
all the letters of the alphabet, for the 
- numerals; punctuation marks, and also 
a series of abbreviations for certain fre- 
quently-used “expressions. 
Operators become extremely profici- 
ent in sending and reading morse code 
messages, typical operating speeds vary- 
ing between- 15 and about 25 words 
POP MUN te sty! een a oh 
For substantially higher speeds, mes- 
sages -are transferred by a- special 
machine to a tape, then transmitted 
and received by tape at a speed far 
higher than possible by direct human 
agency, b iaake 
In fact, the whole job of coding and 
decoding on tape can be done auto- 
matically on machines which are oper- 
ated something like a typewriter. 


LIMITED USE 


The morse code, and similar code 
systems, are widely used in communi- 
cation circuits, the circuits offering a 
certain amount of secrecy and occupy- 
ing a minimum space in the rather 
crowded frequency spectrum, Further- 
more, code signals can often be fol- 
lowed under atmospheric conditions 
which would rule out other forms of 
transmission, ’ 

But code transmissions are obviously 

_ hot an attractive proposition to the aver- 
age listener, whose natural desire is to 
hear normal speech and music emanat- 

ing from the receiver. 

_ To make this possible, the high fre- 

- quency CARRIER wave is MODULAT- 

-ED with signal voltages representing 

‘voice and music, and these become 

audible again as such at the receiving 

~ end. 

' Before the process of modulation can 
be cadoitont it is first necessary to 
know something of the nature of sound. 

A simple approach is to visualise a 

vibrating ‘string. as on a violin, guitar, 

’ pi ‘ 

_ Depending on its mass, length and 

tension, such a string has a —certain 

_ hatural period of vibration Exactly 
the same is true of the reeds in a har- 

-monium or accordeon, or the column 

of air in organ pipes, when suitably ex-, 

4 cited. . 3 ; 

A string or reed in a state of rapid 

- vibration disturbs the surrounding air 

and sets up pressure waves, which radi- 

ate outward at a uniform speed of about 


i 1100 feet per second. 
ELECTRICAL DISTURBANCE — 

Just as a falling stone -produces a 
series of ever-widening’ ripples on the 
_ surface of a pond, so does a rapidly 
vibrating body cause waves in the sur- 
rounding air. When a string or reed 
moves in one direction, it. builds up a 
slight presure in front of it, and a, 
high-pressure “ripple” moves away 
from the string, : 
' An instant later the string moves in 
' the opposite. direction, and creates a 
‘slight rarefaction, so that a correspond- 
high © 


ing low pressure ripple follows the 
‘pressure one. (See. figure 6). 

Any device which initiates similar 
‘pressure waves constitutes a source of 
sound. But disturbances in the air only 
become evident as sound when they 
activate our ears. 

Inside each ear is a thin membrane 
which we know as the ear drum, and 
this is very sensitive to external air pres- 
sure. A slight increase in pressure causes 
the drum to stretch inwards: and a 
ecrease causes it to move outwards. 
Radio, Television & Hobbies, July, 1957 
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RO: EtC. \ ‘ 


MICROPHONES 


MODULATED 
RF OUTPUT 


POWER 
SUPPLY 


“powern | POWER MAINS 


SUPPLY 


Figure 9. Here is a complete transmitting station illustrated in block schematic form. 


If we happen to be nearby when our 
violin or piano string is vibrating, it is 
reasonable to expect our ear drums to 
be affected by the rapid variations in air 
pressure —‘that is by the pressure waves. 

This is indeed exactly what’ happens. 
The ear drum vibrates in and-out in 
sympathy with 
from the string: ; 

The movements of the drum in each 


ear are communicated by a sensitive bone 


structure to nerve ends, which despatch 
corresponding impulses to the brain. 
Our brain interprets the impulses as 
sound. The intensity of the drum maye- 
ment determines the impression of loud- 
ness, while the frequency of the vibra- 


tion determines the musical PITCH of 
the sound. re a 
BASS NOTES bi goid 


Notes of a low vibration frequency, 
down to about 30 cycles per second, are 


described as BASS notes. High fre- 
quency or TREBLE notes extend to 
‘something between 10,000 to 15,000 


cycles per second, beyond which our 
ear mechanism ceases to function. 


We have assumed that a. vibrating 


string vibrates at only one frequency. at 


a time, but this is not necessarily true. 


In-actual fact, its mode of vibration may 
“be very complicated so that it generates 
- the 


expected FUNDAMENTAL _‘fre- 
quency plus a variety of so-called HAR- 
MONIC. frequencies which are exact 
multiples of the fundamental. 


The presence or absence of various 


‘harmonics determines the nature of the 


sound — whether it is harsh or liquid in 


quality, shrill or mellow. 


Percussion effects, as evident in bell, 
piano or drum notes result from a sound 
impulse of complicated structure and 
high initial amplitude, which almost 
immediately resolves itself into a lower 
amplitude impulse of more clearly de- 
fined frequency. . 

The sounds we are aware of in every- 


_ day life represent a complicated series 


of impulses, with ever-changing charac- 
teristics of frequency, harmonic content 
and amplitude. : 
The sound pattern radiated from an 
orchestra is highly complex in charac- 
ter, containing an innumerable variety 
of harmonics, overtones. amplitude 


the waves emanating 


‘ 


variations and all the rest; but, for all 
that, our ears and brain in combina- 
tion still manage to sort it all out. 

Ordinary spoken words are likewise 
a highly complex pattern of sound 
waves, originated by vocal chords and 
unconsciously modified in harmonic con- 
tent, amplitude and general character. 
by the action of lips and tongue. 


The essential connection between 
these complicated sound waves and a 
radio transmitter is provided by the 
MICROPHONE. This device has a sen- 
sitive diaphragm, which is caused to 
vibrate in sympathy with sound waves 
striking it, just as the drum in our ears. 

The microphone converts the periodic 
variations in pressure on its diaphragm 
into~ minute electrical impulses;. into 
alternating currents and voltages, whose 
amplitude, frequency and harmonic 
content are an exact electrical replica 
of ‘the pressure variations which are 
the original sound waves. — 

In the broadcasting. studio, one or 
perhaps several microphones are set up 
to intercept the sound waves-generated 
by, the announcer’s voice. or by an 
instrumental combination, or any other 
sound source which may be employed. 


"AUDIO" AMPLIFIERS 


The microphones convert the sound 


faithfully into minute electrical im- 
pulses, and these are passed ‘into a 
series of valve AMPLIFIER | stages, 


where the electrical impulses are in- 
creased greatly in magnitude. 

So amplified, the impulses—now 
known as AUDIO FREQUENCY volt- 
ages—are fed in any one of several 
ways into the transmitter, which we 
will remember is simultaneously gener- 
ating and amplifying a very much 
higher frequency voltage for radiation 
into space. 

In normal practice, the audio fre- 
gency voltages superimposed on the car- 
rier tend to vary the AMPLITUDE of 
the latter, in the manner illustrated in 
figure 7. This method, employed in 
Australian broadcast stations, is known 
as AMPLITUDE MODULATION. 


An alternative method of modulation 


‘(the process of superimposing a signal 


on a carrier wave) is to have the audie 
voltages vary the frequency of the car- 


(Continued on Page 120) 
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Our version of the set measures 
lt could be made 


Figure |: 
6in x 34in x 3in overall. 


very much smaller if you are keen to save as 


much space as possible: 


A Regenerative Set 


With Two. 


ransistors 


‘network of resistances, 


‘ 7 


bias was adjusted to give the best over- 
all gain when the functions of detec- 
tion and amplification were ‘combined 
in the one stage. 

Audio gain was not as high as is 
possible with a stage specially adjusted 


nor was the maximum power output - 
very high. With no detector action to 


consider, we. can concentrate on de- 
signing for gain and power output. 
Data on maximum voltages, currents 
and dissipation are available from the 
transistor manufacturers. Also we can 
obtain characteristic curves for both 
input and output circuits, in the com- 
mon base and common emitter ar- 
rangements at-least. ; 


DESIGN METHODS 


For engineering purposes, systems 


Os hie ee 
| 
‘ : 


have been developed to enable transis- . 


tor performance to be predicted from 
calculations. This is a subject about 
which it would be possible to write 
a number of articles and if you haven’t 
already had some experience with tran- 
sistors, it could easily be difficult to 
digest. ¢ 

_ The transistor can be .considered as a 
capacitors and 
generators, and if the values. of the re- 
sistances, capacitors and. the characteris- 
tics of the generators are known, cir- 
cuit performances can be calculated 
using basic electric circuit theory. Two 


a oe 


useful systems are the T-network. para- — 
meters and the h-parameters data for — 
which are usually published. Equivalent | 


network capacitors can often be omit- 
ted at audio, frequencies with small er- 
ror. 

T- -parameters are simply based on 1°T" 
arrangement of resistors in the equiv- 


alent circuit while the “th” stands for 


BYPEe and Spnngs from the fact that 


/ 


You've now competed last roontte § transistor receiver and find that you can receive most toch: iy 
stations at full headphone volume. But still there are some distant stations you would like to 


hear at better strength, or perhaps reception of the locals without a special aerial. would be a : 
worthwhile feature. The answer is a transistor amplitier stage. ane 


(HE actual job of adding ‘the extra 

stage has so little to it that we 
would have difficulty in writing a full 
length article on the subject. At the 
Same. time there is a lot of theoretical 
background to the seemingly simple cir- 


cuits and many of our readers startin 


to become familiar with transistors will 
appreciate some information on things 
like characteristic curves, bias circuits 
and the like. 

If some of the article is a little 
too hard to understand fully at this 
stage don’t worry because the set will 
work perfectly wired according to the 
circuit diagrams without any special ad- 
justment. 


EARLIER ARTICLE 


You may remember last month that 
we-.talked briefly about~transistors as 
amplifiers and set out a table giving 
the features,-in general, of three ways 
of wiring them into circuit’ You may 
remember that the common - emitter 
arrangement appeared to be the -most 
useful since it has medium input and 
output impedances combined with a 
high current gain. 


Page Pertpeight 


The common base circuit has a low 
input impedance and high output. im- 


pedance. The current gain is low (a: 


little less. than 1 with junction. transis- 
tors), but the change in impedance 
level makes possible a high power gain 
when the devices coupled to the input 
and output of the circuit can be 
matched. 


The common collector arrangement 
has a high input impedance and a low 
output impedance, in general, combined 
with a high current gain. It is useful 
as a matching stage, but is not used as 
often as the other two configurations. 


The transistor in last month’s receiver 
was wired with the emitter common 
to input and output circuits, but the 


L 


ty Maurice 


Findlay 
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some oe the. ‘pavantieek are. resistances, 
some conductances and: some pure num- 
bers. These parameters vary with the 
operating conditions, while temperature 


ae ae 


x 


also enters into the behaviour of the - 


circuit. Curves giving the change in 
parameters with conditions are fre- 
quently available. 


MOST USEFUL 


Our experience with transistor ane 
culations ‘has not been extensive but, 
so far, we have found the h- -parameters 


I 


the most useful for predicting the per- — 


formance of multi-stage audio ampli- 
fiers. The parameters apply only to 


. small signal conditions although they 


often hold quite well up to the point 
of overload of the stage. When design- 
ing stages to operate at levels compar- 


able with the maximum output of the 
' transistor, 


‘it is usually best to work 
directly with -the- curves. Fa git: 
Transistor calculations are, in serctal | 
more involved than valve calculations. 
When dealing with valve amplifiers we 
are concerned mainly with the voltage 


at the grid (current is usually negligible) P| 
while, in many cases, the coupling be- 


Pat es: 


“4 
| 


7 


-y ghd Fe Pek 


| tween the output ets and input (grid) 
circuits is small enough to be neglected. 


With the transistor amplifier we are 
mainly concerned with the alternating 
component of current flowing in the in- 
put circut but the input impedance is 
usually high enough for the voltage 
developed to be appreciable. 
‘always coupling between the input and 
output circuits, making transistor cal- 
culations something like valve calcula- 
: tions when the grid to plate capacitance 
is taken into account. 


STANDARD CIRCUITS 


You needn’t decide at this stage to 
give transistors away altogether, because 
inevitably there will be some standard 
circuit arrangements and values evolved 
which ‘will serve many cases. For ex- 
ample, readers who have seen valve cir- 
cuits come and go will be familiar with 
the old “one, two, three” with the 6V6 
output: valve: 250 volts plate and screen, 
250 ohm cathode bias resistor, &e. 


Temperature is a factor which ‘must 
closely concern the designer of tran- 
sistor circuits, since transistor charac- 
teristics change quite drastically, parti- 
cuarly at higher temperatures. A _ re- 
sistivé. network is frequently used to 
stabilise operating conditions while, in 
some cases, temperature sensitive re- 
sistors aré included for more effective 
control. ie 

Let us now look at some of the 
factors we will have to consider-in de- 
Signing an output stage for’ our small 
receiver last month. 


HEADPHONES 


Headphones are extremely sensitive 
in terms of the amount of power re- 
quired to give an acceptable audio level. 
Although it may be desirable to- design 
the circuit to give as much output as 
possible, this. would only be done if 
at the same time the gain could be 
made'a maximum since, for the moment, 
at least, we are more concerned in bring- 
ing weak signals up to a level where 

it is possible to hear them comfortably. 


The gain, in terms of power output 

to the headphones for a given alternating 
component of input current for small 
signal input, depends mainly on the load 
impedance in the transistor collector cir- 
cuit. The optimum value -depends to 
some extent on the part of the charac- 
teristic to which the transistor is biased 


0C66 or OC71 


PHONE 
JACK 


OL ARE Agus 


= Figure 3: Use this circuit for low resis- 
~ tance headphones. ‘It is. not suitable 
~ for high resistance. phones and if. used. 


3 - with. them, will result in small. power. 
i ‘output ‘and _ high distortion... 


Se 


Ry: 
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There is . 


_ CIRCUIT. OF 2-TRANSISTOR SET [i 


OC44 or OC45 


0C66 or OC71 
PHONE 
JACK 


Figure 2: Circuit diagram of the complete receiver with constants suitable for head- 


phones with a DC resistance of from 1,000 to about 4,000 ohms. 
ments are such that the set will work with full 


Circuit arrange- 
efficiency over a wide temperature 


range. Total current drain is about 0.3 mA and therefore batteries should last virtu- 


ally theie shelf life. 


but will be of the order of 10,000 ohms 
for the OC71. 

In other words, if the gain of your 
receiver is limited, you will get best 
volume by using a load impedance of 
10,000 ohms. This is not the same 
thing as maximum ‘power output and, 
in fact, if you have plenty of gain, the 
optimum load is about 1,000 ohms when, 
given appropriate bias and collector volt: 
age, the possible power output will be 
jel times that with the 10,000 ohm 
oad. 


The maximum steady voltage which 
may be applied to the collector is 5 volts, 
although a peak value of 10 volts is per- 
mitted. When an inductive load, such as 
a pair of headphones with low resistance, 
is placed in the collector circuit, the 
maximum supply voltage which can be 
used is 5 volts, 


Both the steady and peak collector 
current limits are given as 10 mA. 
Whether. the load impedance has a high 
or a low D.C. ‘resistance, therefore, the 
centre bias position for a class A ampli- 
fier should not be greater than 5 mA. 
Consideration of circuits connected with 


Figure 4: Where temperature changes 

are likely to affect the standing col- 

lector current appreciably, the aboves 
stabilising is frequently used. 


temperature stabilisation may make it 
desirable to limit the normal steady cur- 
tent to slightly less than 5 mA. 

Permissible collector dissipation as 
given by manufacturers is 25 milliwatts. 
it would, therefore, be possible to design 
the stage to operate from 5 volts at 5 
mA _ without damaging the transistor. 
Note that, if, in some special circuit, 
steady collector current were required to 
be 8 mA, say, the maximum collector 
voltage you could apply to the transistor 
without exceeding dissipation figures 
would be about 3 volts. 


STANDARD BATTERY 


Since a 4.5 volt battery is already 
available in our little set, it would be 
reasonable to standardise on this value 
for the supply. 


Before we can proceed further with 
the design we need to know something 
ofthe characteristics of the headphones 
to be used with the set. Phones vary 
somewhat -in their characteristics and 
the impedance of a given pair of phones 
varies widely with frequency. 

It is usual to quote the impedance of 


SIGNAL 


Figure 5: Forward bias is applied to a 
transistor amplifier simply by. placing 


“an appropriate ‘value resistor between 


the high tension: supply and the base. 
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The WARBURTON j CL BVERPTHINE YOu NEED 


FOR T.V. INSTALLATION 


FRANK! Page 
BARGAINS 


@ 3-SPEED RECORD 
CHANGERS 


AERIALS 


Lem Model No, Retail 


G St eh iy Ses hE £15/10/* 
WELL-KNOWN MAKE EOHicAL te: Siohk. ae ee tue WO earners 
; Dual Flector Lee RE et 310 £10/4/6 

£15/19/6 Super. Pan ei vi ive oa 3d £11/6/9 

Sele Re brad me Py Sonn AE ate nave 

Supe ainbow .. a 33 3 33/ i 

ELECTROLYTI Challenger 6 Element .. 626 , £13/18/- 

bad c 4 ¢ Challenger 10 Element .. 1026 £16/18/- 


CONDENSERS 
8 mfd. 450 volts 3/11 each 
8 mfd. 600 volts 4/11 each 
16 mfd. 450 volts 5/6 each 
16 mfd, 560 volts . 5/9 each 


Stacking Rods: 


16 mfd. 60 Rainbow. Model’ Nu, °330/3) 0001) 211197: 
0 volts 6/8 each Super Fan 4-Bay Model No. 313/5) £2/12/3 

: TAPE Hieh Band Yagi .. .. Ns £1/11/3 
S = Well Known Brand Super han cece akg tps £1/15/- 


PLASTIC BASE Sin. spool of 
600% 2. 25/- spool 


* 
NEEDLES every type required 


for old or new Radiograms avail- 
able from stock, priced from 11/1 
for the sapphire type, to £7 for 
diamonds. Write for free instruc- 
tion sheet for fitting your own 
needle. 5; 


10ft. Tower Sections. Model 9501 £21/18/6 


Foot. Mountings (Sct of three). ; 
Model 9510 . .. 5. : £3/12/ 


Mounting Spiders eae, Mau 9511 £3/12/- 
Universal Foot Mounts (Base for Telescopic 
Masts), Models 9039. 9040, 9041 £1/14/- 


Masting: 114%4 Dia Aluminium Tube. Mot 
fabricated), 


10 feet... £2/18/- PSTES Te eds 4/7/- 
Stratomatic Telescopic Mast. ee with 
Rigging Assemblies. : ss 

IOft.. £9/2/9: 30lt.. LIUS/11/9s 40ft., £18/7/3 


Mounts: : 
Y-type. Chimney Mounts . i... £3/13/ 
SPEAKERS } Z-iype Chimney Mounts... 0.2, 0.5 ae 
“ W.F, Carry the U-type Chimney Mounts™.. .. -. £4/-/ 


largest: variety of speakers in 
Melbourne. ; 


MAGNAVOX*—ROLA 
WHARFEDALE—JENSEN 
PEERLESS 
in addition to other specialised INDICATOR PLATES 


types. Write or call for informa- 


tion on the types in which you are Make your selection from the fotlowing: 
interested. INDICATOR PLATES, 2” SQUARE— 
* MAGNAVOX SPEAKERS 1/10 each. 


feature interchangeable Cone f [ 
Head Assembly, enabling you it hile cia hint eam bron 8 


to repair these speakers in your | BASS — TREBLE — PREAMP GAIN 
own phic iad: . — MICROPHONE — SELECTOR. 


VISIT OUR HI-FI DEPT. and hear the famous Arm- 
strong A10 Amplifier — priced at 79 gns. It has all the fea- 


tures you ever wanted from an Amplifier. Hear it repro- 
duced through famous Wharfedale Speakers for sound satis- 
faction. 


Also hear the new wall type Peerless 3 Speaker Combina- . 
tion for the small room or flat, it’s a winner — £55/3/6 


WARBURTON FRANKI 


(MELB.) LTD. 
380 BOURKE STREET, MELBOURNE . . . PHONE MU 6355 


Rabbit. Ear indoor Aerial 300 £5/10/-~ 
~ 10 Element Low Band Yagi 1022 £27/19/6 


Travelling Wave 5 Element 351 £32/10/6 
’ Travelling Wave 3 Element 352 ' £22/18/6 


ACCESSORIES 


5-feet... £1/9/- ft. 6in. . £2/3/ 6 


CALL, WRITE OR PHONE FOR FREE BOOKLET ILLUSTRATING ALL THE 
ABOVE ACCESSORIES. 


by famous 


"CHANNEL || 
MASTER” 


Model No, Retail 
5 Element High Band Yagi 607/9 #£10/</- 

10 Element High Band Yagi 1007/9 £16/9/- as 
5 Element Low Band Yagi — 602 £14/327> 


Travelling Wave 7 Element 350 £42/15/- 


Wall Mounts: 
With bolts and loxins... .V 0.0 ¢.) &2/9/9 


Under Eave Wall Mounts: 


(Tebular. type): r 
With: -bolts “and  JOXins >. Whee si Booher , 
(Telescopic type): 4 | 
With bolts and loxins \. .. .. 4. = £4/13/6 i 
j Bt 

Loft Mount. Model 9024°.. 4... &U1/: % 
Bracket Gutters Model 9659... .. 1/6 ea, 1 
Clip. Tile. Mode! 9658 7. wc... 1/6 eal i 
Tenna-Tie 3: fh ae ae 3 
Lightning VArhestOrs< 15° Sah we pen ae 3 
L4%4in. Guy Ring Assembly .. .. .. .. 14/9 i Be: 


Stand-Off Insulators: 

(Metal Thread and Wood Screw) 

3\4in, long .. ‘1/4 Sain, long .. 1/8 
Tain. Jone 9 176 {2in~ long.....) 178 


Nut Buckle and SITAR (for metal aa 
Stand-of Insulators) 1/2 


NAME PLATES 


13”. x $°=-5/-' dozen, 


RADIO — MICROPHONE ++ PIORALP 
SPEAKER — EXT. SPEAKER — 
VOLUME — TONE — AERIAL, — - 

EARTH — TUNER = 500 ohms 2 
PLAYBACK — BASS TREBLE — . 
WAVE-CHANGE — ON/OFF — TAPE 

‘ REWIND — _ RECORD | 


& 
VALVES 


We carry every type of valve available, 
including the latest T.V. types. - 


“ @ ; 
FREE VALVE TESTING 
is available for the asking. ~ 
TRADE ALSO 
SUPPLIED a 
ELIZABETH ST, eo Ris 
OPEN. 


sar 
“MORNINGS 
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headphones in the middle of the audio 
range. On this basis we found that the 
impedance of a typical pair of commer- 
cial phones, currently available in the 
shops, is 20,000 ohms. The D.C. resis- 
tance is 4,000 ohms. | 


A pair of disposals “low impedance” 
phones we checked was found to have 


an impedance of. 800 ohms and a D.C.. 


resistance of 130 ohms while yet another 
type with a moving coil mechanism had 
a D.C. resistance of 80 ohms and an 
impedance of about 100 ohms. 


The last mentioned pair of phones 
would normally be used with a coupling 
transformer but there is clearly a case 
for determining the most suitable opera- 
ting conditions for both the 20,000 ohm 
phones and the 800: ohm phones. 


USE OF CURVES 


To do this we refer to the transistor 


coflector curves (Figure 8) where a load. 


line is drawn for 4,000 ohms: and a 4.5 
volt supply. This is, in effect, a locus 
of D.C. operating points for ‘the tran- 
sistor. 

We must now choose the particular 
operating point which permits the great- 
est excursion of current between zero 
current on the one hand and the) non- 
linear portion of the characteristic near 
zero voltage on the other. Insufficient 
detail is available in the curves for the 
optimum forward, bias to be determined 
with accuracy, but it is obvious that it 
will be very small. 

If, for example, the bias is set at 20 
uA (too high) the collector will be able 
to swing less than 1 volt toward’ zero 


voltage without distortion while it will 


be able to swing several volts in the 
other direction. 
Next we should have some estimate 
of the optimum conditions for the 800 
-ohm,phones in terms of power output. 
It can be seen from the curves that the 
condition for maximum power output 
_ will be obtained when the bias is about 
90 uA. If the full power output is not 
required the bias can be reduced and'a 
saving in standing current made. For 
example, with ‘45 uA current bias the 
standing current will be about 2.0 mA 
instead of about 5 mA as before. 


CIRCUIT ARRANGEMENT 


Discussion: of the bias. requirements 
may be a little vague without, a specific 
circuit arrangement. This we have pro- 

. vided in Figure 5. The transistor is con- 
nected in the common emitter arrange- 

“ment with the headphones in the collec- 

tor circuit. An audio signal with an undis- 

torted current waveform is fed into the 
: base through a coupling capacitor. 
_ Bias is required to be in the same 
4 polarity as the collector voltage and 
therefore can be obtained from the same 
battery as the collector:supply. If we 

require a bias current of 45 uA from a 
, 4.5 volt supply it will be necessary to set 
R at 50,000 ohms. 

The value of R in cases such as these 
an be calculated with small error with- 
out taking into account the voltage drop 
_ between the base and the emitter bécause 
it is small compared with the voltage 
drop across R, that is, the resistance be- 
tween the base. and emitter is relatively 
small. 

It is, in fact, of the order of 1,000 
s for normal collector voltages ‘and 
bias currents. For low bias currents it is 


A REAR VIEW OF THE RECEIVER 


Aerial terminal is at the 
left, earth terminal at the 
right. 


Figure 6: This diagram, looking from the rear, shows the placement of all major 

components in our own version of the set and much of the wiring. Layout is not crit- 

ical, and there is nothing to stop you from making the set in any box or cabinet you 
may happen to have. 


higher than 1,000 ohms but it is always 
low compared with the value of the for- 
ward bias resistor. 

This change in value does have some 
significance as far as audio input signal 
is concerned and has to be taken into 


~——— PARTS LiST 


(For use with high resistance 
headphones) 

of sheet metal, bakelite 
panel and 


Small pieces 
and plywood for chassis, 
cabinet. 

Transistors OC44 or OC45 and OC64 
or OC7I. 

Single section minature tuning capaci- 
tor, 410 pF. 2 0.0015 uF mica or 
ceramic capacitors 2 25uF electro- 


lytics. 

Potentiometer 10,000 ohms wirewound 
or carbon. | 2:0-meg resistor, | 
.047 meg resistor, | 33,000 ohm, | 
6,800 ohm, | 4,700’ ohm, | 2,200 
ohm, |! 220° ohm, resistor, (Resistors 


may be either $ or | watt.) 

Phone jack, minature switch, tag strip, 
terminals, three dry cells, 2. ter- 
minals, 2 knobs. 

Coil is wound on 2in diam. former. 
Tuned winding is wound to a length 
of Itin with 32 B & S wire and 
tacaed at 1/8in, tin, tin and Zin. 
Reaction winding is eued to a 
length of 3/8in with 36 B & S wire. 

Alternatively, for extra feedback a 2 

layer coil tin long. Both 1/\6in from 

eatthed end. of tuned coil. Both in 
same direction. 


account if the signal at the collector is 
to be undistorted. 

While the circuit of Figure 5 may 
seem at first glance very similar to that 
of a conventional valve amplifier, it is 
soon seen that this is not the case when 
the circuit values are carefully con- 
sidered. The audio signal supplying the 
base of the transistor must have a source 
resistance high compared with the change 
in resistance of the base circuit,.in order 
that the current waveform remain un- 
distorted. Suitable values may be of 
the order of two or three thousand ohms 
or greater, . 


The coupling capacitor between the 
stages is required to have a low reac- 
tance compared with the series impe- 
dance of the drive circuit at the lowest 
frequency it is desired to amplify. 


TYPICAL VALUES 


Values of several microfarad may be 
required, compared with the fraction of 
a microfarad which is usually conve- 
nient in valve circuits: These capacitors” 
need not be large physically, because 
the voltage ratings can) be quite low. 
Special electrolytics have been made for 
this sort of work and no doubt will be- 
come more readily available as transistors 
are more widely used. 


Another factor which complicates 
transistor circuitry, only mentioned brief- 
ly so far, is temperature. It is a subject 
to which we could, with profit, devote 
considerable space. For a full under- 
standing it needs to be discussed on a 
quantitive basis rather than from the 
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‘TAPE RECORDERS — 4 
from £65 or £10 dep, 


Only Magnetic Sound Industries can offer you t ape recorders on this amazingly low price. and ; 
not only is the price right, but we have the largest range of tape recorders in Australia. EVERY 
machine we sell, brand new or reconditioned carries our full UNCONDITIONAL CUARANT ER 


A.W.A. 


This ma g- 
nificent 
high - qual- 
ity tape re- 
corder has an 
inbuilt P.A. system. 
Speeds 37 or 7}. Price 
is £135/8/4 or terms. 
See also the latest Philips tape 
. wecorder, 2° speeds (1 7/8 and 33). £149/2/-. 


VORTEXION-FERROGRAPH. A_ few left of these 


magnificent tape recorders £239 

GRUNDIG. Slightly used late models (a ‘few r only) 

Pree TPO EM. oii Gk to. Mane ae ate ay op et espn R Can RM a £85 

A.W.A., used models in good order from .. 1... £15 eer at ee ; 

ELCONS, reconditioned from ey nee a ci) Baie Seine Soe oo a 
TAPE SPECIAL: Brand. new, topequality Aate tape to Ne TECNICORDA } 


clear at 25/- 600ft reel, SEMI-PROFESSIONAL, HIGH- 


| — FIDELITY MODEL UG4 
SPECIAL CLEARANCE LINES Frequency range of 50-1200 cps, 3 motors, ine 
PAPE INDICA LORS: Shows instante Bain built mixing éontrol. Carries our exclusive” ie | 


location on any part of tape. Reduced from MONTH GUARANTEE. £149/2/-, 
£6/10/- to only 35/-. 


; NEW RELEASE. LATEST MODEL 
SUPER BARGAIN: Pre-recorded high-|  YG666 ; 
sare aii of famous compositions. Re- This longawaited:, Tecnieerda nae is new at: a 
eset See ee Hon Aa ee Magnetic Sound ‘Industries. Beautifully compact, 
; y : light and easy to carry. 2 speeds, 3 motors, 


AGFA TAPE. Special 600ft Reduced to 22/6. the best buy in home tecorders. 114 @ns. 12 
MONTHS GUARANTEE. ; i er Baa ie 


WE SELL, SERVICE, HIRE AND BUYGOODTAPERECORDERS == 


MAGNETIC SOUND "2 _ 


38 George Street, opposite the Strand Arcade. Our Daylight showrooms 
are on the Entire First Floor. Phone ro aeoee eae ¥ 


‘ 
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very general point: of view, as so far in 
this article. ca ; 

It is necessary to say a little more 
about the effects of temperature, if only 
to explain the presence of a number of 
additional components in the circuit for 
use with the high impedance phones. 

Looking at the collector characteristic 
family of curves (Figure 8) it is seen 
that the collector current is affected both 


by the base current and by the voltage. 


applied to the collector. The voltage has 
a secondary effect because of the high 
dynamic resistance of the collector cir- 
cuit. . 


CURRENT GAIN 


To take a specific case, if the’ collector 
potential is set at 2.0 volts, with the base 
current at zero, the collector current will 
be about 0.15 mA. If the base current 
is increased to 40 uA, the collector cur- 
rent will increase to 2 mA. In other 
words, the change in collector current is 
a little less than 50 times the change in 
‘base current. 

If now, we increase the collector volt- 
age from 2 to 4 volts, the collector cur- 


rent will increase from 2 mA to 2.2 mA: 


only because of the high resistance of the 
collector circuit. 

» The information applies only at a 
nominal junction temperature quoted by 
the manufacturer. This is usually 25 
degrees centigrade (77 degrees F.). If 
the temperature is increased, the collec- 
tor current for any hias or collector cur- 
rent will increase. In ether words, the 
entire set of collector current curves will 
move upwards. ; 

Naturally this could not go on with- 
out limit because eventually the collector 
current would become high, even with- 
out forward bias current. and the dissi- 
pation rating for the transistor exceeded. 
‘Obviously dissipation and temperature 
are closely connected, but even when 
there is extremely small power being dis- 
sipated, there is a limit to the permissible 
junction temperature, due to the physical 
effects on the germanium. 

The temperature of the surrounding 
air will be less than the junction tem- 
perature, when the transistor is dissipat- 
ing ,its full rated power. Usually the 
manufacturer gives maximum ambient 
temperature when the transistor is dissi- 
pating its full rated power, In the case 
of the OC71, this is 45 degrees centigrade 
(113 degrees F.). 


DC STABILITY e% 


Data is given by manufacturers from 


which the actual change in collector cur- | 
Tent for a given change in temperature ~ 


can be calculated. The voltage applied 
to the collector does have some effect 
on the temperature dependant collector 
‘current, but in most cases this can be 
neglected and: the temperature increase 
‘considered to move the entire set of 
collector characteristic curves in the 
direction of higher current. 
On the basis of manufacturers’ data, 
‘the change in collector current, when the 
Beer nture changes from 25 degrees 
centigrade to 45 degrees centigrade 
would result in an increase in collector 
current of about 1.5 mA. 
Now, in our case, the collector circuit 
resistance (the DC resistance of the head- 
phones) is 4,000 ohms. Obviously, with 
the supply of only 4.5 volts by a simple 
hm’s: law calculation, the current can- 


not be 1.5 mA. What actually happens. 


is that the transistor current increases 
until the voltage is about 0.2 volts, and 
he transistor characteristic is no longer 
adio, Television & Hobbigs. July, 1957 
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LAYOUT DIAGRAM OF RECEIVER. 


INDICATES CONTACT 
WITH : 
scuassis 


6800 


TUNING J 
CAPACITOR SWITCH 


(INSULATED 
FROM 
CHASSIS) 


0C44 or 0C45 
TRANSISTOR 


SOPAERIAL =» METAL CHASSIS PLATE EARTH™ (0) 8 
Figure 7: All wires and wiring components are shown in this diagram in which the 
chassis is bent out flat. Transistors are not drawn to avoid confusion, but their con- 
nections are marked C, B & E standing for collector, base and emitter respectively. 
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Figure 8: Output characteristic curves for transistor type OC71 from the Mullard 
Technical: Handbook. Load lines illustrate points made in the article. Detailed curve 
at the right is very useful for designing circuits to work at very low voltages. The 
4,000 ohm load drawn from Ve equals 4.5 volts gives possible operating points for 
high resistance phones, The AC load is not drawn. DC resistance of normal low re- 
~sistance phones is about 130 ohms and impedance 1,000 ohms. (Not always resistive | 
as shown) It can be seen that max. power output could be increased, by increasing 
’ forward bias to about =80 uA in the latter case. 
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. from your TV Receiver 


aa 
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Reception quality depends on the type or 
aerial you instal with your receiver. 
Your set’ may be home built — it may 
be factory built—an Antiference Aenal- 
will give it maximum performance. . 
ensure a clearer Sharper picture, What-— 
ever your local reception conditions, 
there’s an aerial from the extensive 
Antiference range to suit them, Anti- 
ference Aerials are specially designed 
for Australian conditions, by a company 
with over 20 years’ experience in the 
manufacture of television aerials and 
equipment overseas. Factory-built as a 
complete array and packed in one Car-— 
ton, Antiference Aerials are instantly 
ready for mounting—-and the wide range 
of Antiference mountings and accessories 
solves all erection problems, ‘ P 


‘1 Mail this coupon NOW | 

For technical  infor- 

mation in Antiference 

Aerials and accessories. 

ANTIFERENCE (AUSTRALIA) PTY. LITD. 
§0 Henderson Road, Alexandria, Sydney. 


VICTORIA NILSEN ELECTRICAL SALES 
(Aust,) PTY.) ETDs. 
45-47 Bourke Street. Melbourne 


Please send me technical literature on Anti- 
ference TV aerials and atcessories. 


Available from your local retailer 
Australia’s biggest-selling TV aerial, 


AF 17/HP- 


Address 


‘ 
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TESTOR MOOS 


Now you can own a truly portable radio incorpo- 
rating transistors, the tiny electronic marvels which | 
obviate valves and cumbersome B batteries. These — 
smartly styled "SONY" receivers from Pyrox give _ 
éxcellent reception. with high sensitivity using only — 
standard torch batteries costing, in all, only - 
approximately four shillings. ‘et, Sate 


SS 


\ Bere 
UGS 


Above is the slim, versatile “SONY” model 
TR6 Size 13” x 43” x 83”. Weight 24lb. Price 
£40. ERG . 
Right, the all-purpose “SONY” Model TR72- 
for home, outside use, equal in tonal quality 
to the best electric mantel models. Size 33” 
x 62” x 93”. Weight 4#lb. Price £45.) | 
\ 


Available from 


PYROX LTD. 


14-36 Queensberry St., Melbourne. FJ9121 
69-71 Edward St., Pyrmont, N.S.W.MW4417 - 
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linear. The collector current would then 
be about 1.0 mA. ° 

The transistor remains in this condi- 
tion unless a very strong signal is applied 
to reduce the collector current, in which 
case it will reproduce a very distorted 


wage Lede ee 
a: 


i 


LOW IMPEDANCE PHONES 


ae 


version of the input current in the collec- . 


tor. circuit. [t should be fairly obvious 
that a simple series resistor bias circuit 
(Figure 5) is not suitable for operation 
at high temperatures, when there is a 
high resistance in the collector circuit. 

The arrangement: frequently used in 
practice to stabilise the operating point 
is given in Figure 4, where RL is the 
load resistance. In our case it is an 
impedance, since the headphones have an 
inductive component, but as far as the 
DC operating point is concerned, only 
the DC resistance is of interest. 


Rl. is roughly analogous with. the 
cathode bias resistor familiar to valve 
users. Emitter current flowing through 
this resistor results in a voltage drop 
and the emitter assumes a potential nega- 
tive with respect to ground. 


_ The voltage divider R2 and R3 tends 
‘to establish a negative potential for the 
base of the transistor. t 
will vary as the base current varies. 
The amount of the variation will depend 
on the values of R2 and R3, the lower 
the values of the resistors the less the 
variation. 3 

Now, if the current through the col- 
lector and emitter circuit increases be- 
cause of. increase in temperature the 
voltage drop across R1 increases, making 
the potential of both the emitter 4nd the 
base more negative with respect to earth. 
This has the effect of reducing the cur- 
rent flowing in the base circuit and hence, 
because of the amplifying action of the 
transistor, the current flowing in the col- 
lector and emitter circuits. 


POWER WASTE 


In other words, it tends to stabilise 
the operating point of the transistor. 


Very rarely do we get anything for 
nothing in this world, and so it-is with 
the DC stabilising circuit. First of all, 
power is wdsted in the emitter series re- 
-sistor and also power is wasted in the 
divider network, Often it is a question 
of choosing a suitable compromise be- 
tween operating point stability and power 
wasted. ' 

Values of resistors for a given current 
increase corresponding with a given tem- 
\ . 
perature rise can be calculated fairly 
readily. The circuit we have given for 
use with high resistance headphones is 
designed for a normal collector current 
of 0.2 mA at 25 degrees centigrade, 
while at 45 degrees centigrade, the for- 
‘ward current will be about 0.3 mA. The 
undistorted power output at the higher 
temperature will not be as great as at 
normal temperatures, but still sufficient 
to give quite good volume. 


- High impedance phones will give the 
best gain, but many will wish to use low 
impedance phones, such as those avail- 
able from disposals sources. Since the 
DC resistance is low, it is possible to 
choose a forward bias which will make 
the collector current at normal tempera- 
tures high enough for good power output 
but at the same time low enough for the 

sum of normal collector current and 
leakage collector current at high tem- 
peratures not to exceed the permissible 
value. — “! 
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For low impedance phones, we sug- 


gest. a simple forward bias resistor of 
0.1 megohms when the collector current 
at normal ‘temperatures will be about 
2.0 mA. No special stabilising circuits 
are necessary. The current will increase 
to about 3.5 mA at high temperatures, 
but the transistor will still be able to 
deliver adequate audio power without 
running into distortion. 

Addition of the amplifier stage'to the 
small receiver described in detail last 
month is so simple that special comment 
is hardly necessary. 

If you intend to use the set with low 
resistance headphones the extra compon 
ents are the transistor, a capacitor and a 
resistor, For the high impédance phones, 
you will need a capacitor and two resist- 
ors above this. 

In either case, the parts can be solder- 
ed toa tag strip mounted between the 
batteries and the front panel and in line 
with the earlier tag strip. 

Take out the batteries temporarily and 
mount all components other than the 
transistor, The coupling capacitor from 
the collector circuit of the first transistor 
to the base of the amplifier transistor 
can most conveniently be anchored be- 
tween the potentiometer and one of the 
lugs of the tag strip. 


The transistor can be soldered into 
circuit when you are sure that every- 
thing else is in order. Leave the leads of 
of the transistor fairly long in case you 
wish to use it later in another receiver 
or amplifier. The transistor may be 
damaged by thermal shock and we ad- 
vise that you hold each lead witha pair 
of long nose pliers while carrying out 
the solder job. Leave the pliers in place 
long enough for the lug to cool, other- 
wise some of, its heat will be transferred 
after the pliers are removed. 


We have heard of cases where tran- 
sistors have been damaged due to. their 
being soldered into circuit with soldering 
irons having leakage between the element 
and the copper bit. Make sure fifst of all 
that your soldering iron does not have 
any obvious’ leakage and then disconnect 
the set’ from all external circuits while 
doing the soldering job. . 

The circuit has been designed for 
either the OC71 or the OC66 transistors 
and either will work equally well. It is, 
in fact, an OC66 which appears in the 
photographs. | We have not tried the 
OC70 or the OC65 but both would pro- 
bably work well. All these transistors 
have been reduced in price by a worth- 
while amount making the addition of 
the transistor stage cheaper than adding 


‘a Valve to a simple regenerative receiver. 


RESISTOR TYPES © 


If you are buying the resistors new, 
we suggest that you choose 4-watt types 
as théy are cheaper and more compact. 
At the same time, there is nothing to 
stop you using 1 watt resistors. you may 
have on hand. 


The two coupling capacitors are 25 
mfd types rated. to withstand a 40 yolt 
surge voltage and are available in sev- 
eral brands. Special compact electro- 
lytic capacitors rated at very low vol- 
tages are available and gradually be- 


coming more plentiful. Items of this | 


nature are essential when it comes to 
building hearing ald amplifiers into spec- 
tacle frames and the like, but their extra 
cost is not warranted in our case. 


| enclosures 


The RADIOMASTER 


RADIOGRAM 
CHASSIS... 


A great performer on 
Radio and Records 


H1-Fl MODEL E22 reproduces perfect 
high ‘treble notes. and bass notes 
without ‘drumming’ or distortion — 
brings recorded sound to your home 
as near: as possible to the original. A 
high gain R.F. stage ensures satis 
factory long distance radio reception 
ge peas of location. Features in 
clude:— 


@ Treble and bass boost with separate 
controls. 


@ Two matched Jensen speakers (121 
and 6in) with crossover network 


Eight valves, world range. 
Push-pull output—inverse feed-back 
Radio-gramophone switch. | 
Provision- for tape recorder. 
Latest type Radiotron valves. 
Straight line dial in four colours 
size 12kin by Tin. 

@ Custom built — six months’ guar- 
antee. 


@ Frequency coverage; 
cycles. 


@ Design tested and approved by the 
Valve Application Division of 
Amalgamated Wireless (A’sia) Ltd. 


RICE £40/15/- 


Magic Eye tuning indicator 25/- extra. 
Packing included. Freight extra. 
Other Radiomaster Radiogram chassis 


are available from £22/15/- 


Write for particulars 


40 to 13,500 


SPEAKER ENCLOSURES 


-RADIOGRAM 
CABINETS 


Many popular designs available 


in- 


cluding contemporary in. - natural 
maple. : 
NEW CABINET MODELS FOR HI-FI 


CHASSIS incorporate vented speaker 


which provide for dual 
speakers in separate compartments, 
with ‘‘woofer’” compartment felt lined 
and draped. First-class finish. 


ALL TYPES OF THREE-SPEED | 
RADIOGRAM -UNITS 


WRITE FOR CATALOGUE. 


HL B. RADIO PRODUCTS 
103-105 Catherine Street, 
Leichhardt, SYDNEY 


Telephone: LWI5580 
Established 25 Years 
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a SUPER QUALITY. 


: MAINS 
Extension Speaker Control Box Fitters 


$.B.—1 3-WAY CONTROL 
BOX for above speakers. 
Allows use of RECEIVER 
only — EXTENSION only 
— BOTH together. Finished - 
in attractive Hammertone 
grey” lacquer. Flanges 
facilitate attachment to 
wall or receiver cabinet. 


£4/16/6 


EXTENSION 
SPEAKER 


$.P.5 JUNIOR. An 
attractive Zin cir- 
cular moulded plastic 
cabinet 2in, deep 
with contrasting 
coloured feet and 
louvred front grille. 
Complete with Sin 
nit (3 ohms input. 
imped.). 

LESS TRANSFORMER 
Terminal block for 
easy ‘connection. In 


Model M.F.—1. 


wy aint and Natural £3/1 0/- 
a Model M.F.—2. 
With * F. 
Chokes 
Ps | bd 


“All wave 


EXTENSION 


Noise R i 
SPEAKER oise Reducing 
S.P.7_ SENIOR. AERIAL 


i Plastic Cabinet 
T143in. wide, 10+in. SYSTEM 
high, 4tin. deep ; 
: with spinner type The most comprehen- 
s front. Zin. unit (3.7 sive and efficient 
z ohms input imped.) noise. reducing aerial 
‘LESS TRANSFORMER available. The A.F-lI is 
- Volume. Control in - @ complete system and 
f centre of grill. In includes .two matching 
Walnut and Natural trans formers, 40ft 
only. copper gerial, 50ft 
: lead-in, 40ft earth, 
, three porcelain in- 
£8/ 1 6/- sulators. Complete with 
‘instructions. Packed 
and ready to use. 


Full range of Extension Speakers always in stock. fl 1 /15/6 fs 
g ‘ . i 


fi ages Office & Wholesale Depts. 
Albert & Charlotte — 
Streets, Brisbane 


PTY. LTD | Phone FA0341 


=" FREE — 
goer A CATALOGUE containing full descriptions 

= eae: — and illustrations of the 
*4 to readers in Queensland, New range of Aegis Products. Send the Coupon below 


| Sunes and Northern N.S.W for your copy. 


_—— a | 1! 
——-s i TO CHANDLERS PTY. LTD. { 
= : Albert & Charlotte Sts., Brisbane — : 
—~ ] Please send me a copy of the Aegis Catalogue. ' 
; § FREE and Post Paid. re 
4 | 
: ’ PONE cs scrofa : 
; eins ere § i } 
neg "e eat iia : 4 ; | ADDRESS wel oes SevseuONReeENTURS ests resca saben ceWes bese se ewsERETESDOUTSESETGUIEESIECS uc oun seeds dunboeed : 
ame eas € \TOw = 
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FROM THE-SERVICEMAN WHO TELLS 


My prize story this month is not merely unusual but, as far as I'm concerned, definitely unique. 
Perhaps I'm sticking my neck out, but I'll be be very surprised if anything like it has ever been 


reported before. 


HOWEVER, the story will make most 
sense if I start at the beginning. 
It conéerns an American » communica- 
tions receiver which one of the “ham” 
fraternity had acquired and which ex- 
hibited a most unusual behavior in the 
AVC circuit, as well as having some 
distortion in the audio system. 

After one or ‘two unsuccessful 
attempts to solve the trouble ‘himself, 
the owner passed the set over to an- 
other “ham” who was rather better 
equipped to tackle the job. The latter 
happened to be a colleague of mine, 
and it was from him that the story 
originated, 


His. first impression of the set was 
that there was certainly something 
“very funny” about the AVC. system; 
an effect quite unlike anything he had 
ever struck before. He described it 
as making the set extremely difficult to 
tune accurately, there appearing to be 
an’ excessive time delay in the ,AVC 
action .-but made -worse by the fact 
that it was not entirely consistent. 


FAST AND SLOW 


Thus, as a station was tuned in, the 
AVC appeared to take a long time, i.e,, 
seconds, to adjust itself to the incoming 
signal; while the reverse appeared to 
be true when the station was tuned out, 
the AVC adapting itself to the changed 

condition quite rapidly. 

In. other words, 
tremely sluggish ‘in an upward direc- 
tion, but appeared to be normal in a 
~ downward: direction. Frankly, | can’t 
think of ‘anything better calculated to 
drive a “ham” operator balmy in short 
order. 


On the face of it, my colleague could’ 


think of no logical explanation” as to 
~why any AVC system should behave in 
this manner, so he merely adopted the 
_ attitude of checking all components in 
the line as thoroughly as_ possible. 
Nothing appeared to be abnormal 
until he commenced checking. the .by- 
pass capacitors for leakage, using the 
- high ohms range of a VIVM. The first 
indication that something was ate 
was when the meter read backward, 
spite of the fact that the set was switend 
ed off. 


FOREIGN VOLTAGE 


Further investigation with the VITVM 
_—as a voltmeter now—showed © that 
') there was something like three volts 
"positive present on the AVC line, but 
without any logical source of power 
to supply it. 
_ There followed a systematic unsolder- 
ing of leads to isolate completely the 
* line from any possible voltages present 
in other. parts of the set—but still the 
_ mysterious voltage remained. 
Mere s It «wasiet? until: the: AVC* line itselt 
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the AVC. was ex-’ 


broken apart that the culprit was _ 


finally run to earth. 
league’s 
that the voltage was being generated by 
the AVC by-pass capacitors. There 
were three in the AVC line and each 
one would deflect the VIYM_ when 
completely removed from the circuit. 

Nor was it any residual charge effect. 
Apart from an initial drop of about 
30 pc, the .voltage remained essentially 
constant while ever the capacitor’ was 
connected to the VIVM. 

Thus alerted,. he checked other capa: 
citors in the set, finding one more serv- 
“ing as a coupling’ device between the 
noise limiter and the first audio stage. 
This one wasn’t as bad as the others, 
generating only about half a volt, but 
this was enough to upset the operation 
of the audio stage and create the dis- 
‘tortion previously noticed. 

When he first told. me this story, -1 
was frankly incredulous, and I said as 


Imagine my col- 


errr ere 


“Sorry, mate — there's no Smith here 
’ who wants his set converted!" 


cs RRR a (pare eA 


much ih the special diplomatic language 
which servicemen and radio technicians 
reserve for such occasions. 

“I thought you’d say that,” 
colleague, 
and I’ll show you.” 

Whereupon he Jed me up to the 
VTVM, handed me the leads and the 
suspect capacitor, and said: 

“There you are, try it for yourself, 
This one should read about half a volt.” 

I did. The meter read .5 volt initially, 
dropping slowly to about .3, at which 


said my 


’ it appeared to become more or less sta- 
it from the = test: 


tionary. I removed 
leads, shorted them, checked the VITVM 
for zero and possible: false readings, 
but could find nothing abnormal: 


reaction when he _ discovered. 


WHY DOES 


“Come into the workshop. - 


Furthermore, it could expla in some previously inexplicable ‘funny effects". 


| measured the capacitor again. = It 
had risen to .45 during the few min- 
utes it had been on the bench, dropping 
as before to about .3. Muttering .some- 
thing about fixing the thing properly, I 
removed it from the meter once’ more 
land bridged the two pigtails with a scrap 
of tinned copper wire on the bench. 


1 left it in place for half a minute 
or so, then put the capacitor back on 
the meter. It read .15 volt. 


“Satisfied?” asked my colleague. | 
I shook my head, not as an answer 
to his query, but in straight out be- 
wilderment.° “You win,” I replied, 
“But I still can’t see how it happens.” 


He shrugged his. shoulders. “Nor L. 
All | know is that it is happening and 
that it gummed up that communica- 
tions set. TH leave the reason for 
someone else to explain.” 


STILL GENERATING. 


That was several days ago. As Il 
write, the same capacitor is resting on 
my table. checked it again on my 
own VIVM a few moments ago and it 
swung the needle up to .5 volt, then 
dropped much as it did before. Presum- 
ably it is likely to go on generating 
voltage for a long time yet. 

And the reason behind all this? Well, 


it’s easy enough to see—now—why 
the AVC. line. behaved so erratically. 
Before the negative voltage generated 


by the diode could become effective, it 
would have to: discharge the positive 
voltage generated by the capacitors and 
then commence to build up the required 
negative voltage. No wonder its re- 
sponse was. sluggish. 

Presumably, the energy in the AVC 
line was high enough to maintain some- 
thing like the correct bias while ever 
the station was tuned in, but reverted 
rapidly to the positive bias condition 
immediately this was removed. Hence 
the apparently normal AVC response in 
the downward direction. 


IT HAPPEN? 


As for the capacitors themselves— 
well, I’m afraid I pass on that one 
for the moment, My first reaction was 
that acid content in the insulating 
could be acting as the electrolyte for a 
crude cell. Unfortunately, the flaw in 
this theory is that both plates of such 
a cell would be of identical material. 
This. being so, how could a_ potential 
difference be produced? 


I rang a couple of acquaintances who 
work in local capacitor factories and 
who should, by virtue of their respect- 
ive positions, be well acquainted with 
such phenomena if it is at all common. 
Both assured me they had never heard 
of it before and both expressed an 
éagerness to submit my sample to a 
laboratory test. 

Since I personally had only one such 
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ALIGNMENT TOOLS 


al 


Y DNEY. BX 4451 


Available Now ! 


CRYSTAL SET BUILDERS 


1 guinea 


Jabel;.Double: ended ... ..-... 3/- Single Gang Condensers .. 
Q Plus AT1 .. AU eae tte 7) ROLA 12UX HI-FI Q-Plus Headphones .. .. ... £2/1/ 
shin etn eer at We pare ec ce e y Spring Terminals .: .. «. 1/2 ea 
LBI LOUDNESS CONTROL Pa Germanium ‘Diodes t 
INVERTERS The automatic compensation of the OA70—OA73 6/1 ea 4 
Van Ruyten 12TR 12 volt DC od uae the necessity for a OA81—OABS oy ee 
240v A.C. 100 watt Raat AVAILABLE in) I meg. 500,000 | '#bel Crystal Coil .. .. .. 7/: ea 
£21/8/- » s, with or without swit Other | Aerial] Wire (100ft.) .. .. 14/9 ea © 
Vv r af h, ; . 
£31/17/6 owe ey pile 32/ 6 | Boys’ Book of Cran) Sets ee ea 
CRYSTAL SETS | SCOPE RECORD PLAYING 
Q Plus Crystal Set complete with SOLDERING IRONS 6 sec. EQUIPMENT 
Headphones and Aerial .. £4/19/6 Sur £2/10/- : } p 
Q Plus Crystal Set only . £2/13/6 | | ent... £2/10/ | Collaro 3/554 Record Players. 
Vibroscope .. .. . _ £1/15/- | 3-speed. studio “O” . Cartridge, ; 
TEST “EQUIPMENT Transformers .. ..... £2/7/1 £12/15/6 
aed eaten nal deny: fakes nN ANTIFERENGE TY, Collaro R.C. 456 Record Changes 
VOLTMETERS. VALVE peony 4-speed. studio “O” Cartridge: 
ETC., MADE BY ADVANCE i ; > 
PALEC, UNIVERSITY and TAY. AERIALS : a4 a telah: 
LOR. CALL AND. INSPECT OUR | |} SBF, £7/6/- ea. | 8-S-Ro HF8 Player .. £13/5/ 


STOCK OR WRITE FOR DETAILS | 111...) 2) [2 1) 1) £979/- ea. eS 
AND PRICE LIST. 109 °0 @@ @©6 ©8 ee «+ £15/15/- ea. B.S.R- UAB _ Record Changer 4 
a ESAS eee a as Paine a speed .. 50s £20/10/. 
A. & R. TRANSFORMERS toa et eye S| DUAL 295. Record, * Pigeon 
Ask for your copy of Audio and | U2R ..’.. .. ..... £3/15/- ea. | speed _. £18/10/- 
Power Transformers. Catalogue by |. U4H .. .. .. 2. @ £6/7/6 ea. | DUAL 1003 ‘Record Changers, 3 
Te £4/4/ ea |. speed ; ‘ £37/9/6 
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BUILD YOUR OWN T.V.!! 


ALL COMPONENT PARTS NOW AVAILABLE | | 
AT HOMECRAFTS a 


TRADE SUPPLIED 


| 2RE 


: 
Ba "oe ae 


sample, they. may. have to fight it out 


between them, but I am hoping that I. 


will be able to get some kind of an 
explanation for the phenomena, 
In the meantime, | have been con- 
ducting my own private witch hunt. 
Grabbing a handful of new capacitors 
from. the workshop bin, I submitted 
_ them ‘all to the VITVM test. Strangely 
‘enough, most of them ~showed some 
' evidence of voltage, even though it was 
a negligible amount. 

-In a few cases jit was comparable 
with the one I have been discussing, 
While one specimen sent the needle hard 
over past the 3-volt mark at the end 
of the scale. 

However, in all cases the voltage 
quickly dropped to virtually zero, and 

. 1 cannot be sure whether 
‘was due to a trace of energy left over 
from the final test, or whether it was 
self-generated. The three-volt one, at 
least, looks as though it might be one 
of the latter, 1 have shorted it: out 
for half an hour or so and intend to 
leave it for a day or two to see if it 
will acquire a charge without assistance. 


~NOT THE SAME 


In any case, none of those that 1 
have tested have been the same as: the 
Qriginal, inasmuch as they all exhibited 
a very high internal resistance and 
whatever voltage was present dropped 
very rapidly, They would be hardly 


likely to upset the performapce of a 


receiver. 

But it may mean something to capa- 
citor manufacturers, who see in such 
strange behavior possible evidence of 
electrolysis or dissimilar-metal effects 
which might ultimately react on the 
quality and life of their component. 


So’ there, for the moment, the matter 
rests, As I said at the beginning, it 
is a completely new fault as far as] 
‘am concerned, though I am prepared to 
believe that someone will come up with 
a similar experience. - All I hope at 
the moment is that none of these “live” 
capacitors—if they exist locally—find 
their way into the current crop of TV 
receivers. That, I imagine, could be a 
really nasty one. 
| Swinging to the other end of the 
scale, my next story concerns nothing 
“more pretentious than a crystal set. The 
mere fact that I don’t have to service 

such devices very often adds some in- 
terest to the story, while one of the 
causes of failure was rather 2musual. 


~ SOCIAL JOB 
As so often happens, this incident 
started outside office hours, while on a 
‘social call. My host was.a fellow who 
had dabbled in radio to some degree, 
mainly to the extent of building a few 
iE kimple receivers and amplifiers, thereby 
acquiring at least a rudimentary grasp 
of basic principles. 

I wasn’t altogether surprised, there- 
fore, when he waited only long enough 
to exchange the usual polite pleasan- 
tries before he exclaimed, “I’ve! a curly 
little radio problem all lined up for 
you. You'll have to earn your after- 
noon tea today.” 

As I say, I wasn’t surprised at this, 
i ‘but I quailed inwardly just the same. 
ee ‘Was it his TV set? (he had jyst acquir- 
- ed one), or was it his car radio? (he 

has one of those. too), and what was 
x ‘curly” about it? At that” particular 


Eppes tas evs a 


intermittent in- either av 'Car 


we, 


the ‘effect 5 


ee I had never felt less like tack- 


t 


. Some of my inward reaction must 
- have shown, because he grinned and 


added, “Oh, it’s not, that bad, really, 
just a rather puzzling ‘behavior on the’ 
part of the boy’s crystal set. But the 


trouble is, I hardly know where to start 
checking. After all, there’s nothing in 
the thing.” ae a Sie Ay 

Then I remembered. His son—a lad 
-between the age of picture books and 
long pants—had recently shown an in- 
terest in radio, electricity, and kindred 
subjects, and his father had wisely en- 
couraged him in his hobby. 

The first project was a crystal set 
and, with a discreet amount of help 
from Dad (both financial and technical) 


the lad had made quite a good job of | 


it. The last J had heard it was receiving 
several local. programs—separately— 
and had been installed in his bedroom 
as a bedside set. 


Now, apparently, it was on the blink, 
‘and I must confess that ! felt much 
the same as my host about the problem. 
Just where does one start to check a 
crystal set?, Apart from obvious things 
*which can be checked visually, there isn’t 
much that can go wrong, particulary in 
a set that has previously functioned suc- 
cessfully. 

; All of which, seemingly,: 
rather contradictory situation, whereby 
a crystal set becomes a difficult set to 
service because-there is so little in it 
that one can check. This is not really 
true, of course, but it is true that check- 
ing a crystal set. presents ifs ow 1 par- 
ticular problems. 


LITTLE PRACTICE 


For one thing, very few of us have 
the chance to acquire sufficient prac- 
tical experience on these simple’ sets, 
Thus, when faced with a problem, we 
have no standard against which to judge 
performance, For another, performance 
is so dependent’ on/slocation, efticiency 
of the aerial-earth system, condition of 
the phones, etc., that it is difficult to 
decide whether the fault is with these 
things, the set itself, or combination of 
both. ‘ 

In the circumstances | reasoned that 
a faulty detector would be a most likely 
diagnosis, even though these are usually 
pretty robust. I said as much to my 


host. as we made our way to the set, 
but he rather dashed my hopes by point- 
‘ing out that he had already thought of 


suggests a 


_ seemed more 


this and had tried two other«detectors - 
without any improvement. 

By this time we.had the set in front 
of us and I gave it a quick visual check. 
There didn’t appear to be anything ob- 
viously wrong and [| slipped the phones 
on and twiddled the dial. I managed to. 
pick up one station—a nearby one—but 
it was extremely weak and badly dis- 
torted into the bargain. 

Then |. raised the question of the de- 
tector again. The one in thé set at the 
moment was one of the eae copper- 
oxide types, diodes, which, as I remem- 
bered them, were rather re efficient 
than the modern germanium types. 

The first thing I wanted to’ know was 
Where it came “from and what chance 
there was that'it was any good, anyway 
To this the lad replied that it was one 
of two which had been passed on to 
him by a well-meaning friend who had 
come across them while clearing out 
some old radio gear. Then he added: 

“It used to work best with this white 
one. That was the one I put in it first. 
I could hear the bloke next door with 
it, as well as the proper stations.” 


“The bloke next door?” I queried. 


"HAM" SIGNALS 


“There used to be a ‘ham’ next door,” 
explained my host, “He’s moved away 
now. He used to put a solid signal into 
the crystal set. when he was on 80 
metres. Not surprising really, seeing that 
our aerial was parallel with his and 
only a few feet from it.” 


“What about’ the other one you were 


given?” I asked. 
“Oh, it won't work at all with that 
one,’ said the lad, “and it only just 


works with the one in it now.” 
“And the white one?” 


“Doesn't work at all 
either,” he replied. 

By now a possible theory was begin- 
ning to form in my mind. First, there 
than a chance that the 
two copper-oxide diodes had “had it” 
even béfore they were passed over to 
the lad. If this were so they would 
only have clouded the issue when used 
as.a basis for comparison. 

The ‘second point was the very real 
possibility that the blast of signal from 
the “ham” on 80 metres had proved too 
much for. original germanium diode, 
bringing about the failure of what should 


with that now, 


examination system. 


Positions are permanent 


TELEVISION 


TECHNICAL INSTRUCTOR 


Australian Broadcasting Commission offers a position as 
Supervising Technician Grade “B” (£1317-1497 p.a.) 


Sha AT THE TELEVISION STUDIOS IN 
SYDNEY AND IN MELBOURNE © 


DUTIES: To assist with the introduction and to supervise a programme 
of training for Trainee Technicians and of specialised instruction for other 
staff, including some lecturing; to assist in the introduction of a promotion 


‘= 
Extensive theoretical and practical knowledge of electronics ane prefer- 
ably Television) including teaching experience, is required. 


and benefits 
annuation, Long Seryice Leave, Sick Leave, etc. 


Apply or address inquiries to 
ret Personnel Officer, Box 487. G.P. 0, Sudney. 


include Commonwealth Super- 


” 
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RADIO BAR GAINS! 


Two-way. portables, mantel radiograms. To be sacrificed at fraction of oriea 


PRICE. 


Battery sets supplied with new batteries. 


KREISLER 2-WAY PORTABLES 
A first class set .. .. .£15 
Latest model .. ..£19/10/- 


ELECTRIC MANTEL MODELS 


KREISLER DUPLEX, 4 ake A.C. 
Maroon, yellow, or grey £13 


CLOCK RADIOS 


PHILIP Se ee Set diets OAS 
9.1.Cveleck radio. is) 220 
Stromberg Carlson clock radio £23 
A.W.A. clock radio, 4 valve UeCZ1S 
5 valve .. £20. 


BATTERY SETS PORTABLE 


PHILIPS 5 valve 
ASTOR 5 valve £12 EACH 


RADIOLA 6 valve All-Wave model } 


6561.A. Cost £59 big £36 


THE RADIO MART 


ee 


RADIO- 
GRAMS 


. STROMBERG 
. CARLSON 
3-speed Player, 5- 
. Valve Radio. 
Portable Carrying 
Case. 


£27/10/- 
© 
H.M.V. 
NIPPERGRAM 
3-speed Player, 5- 
Valve Dual Wave 
Radio. 


Leatherette Carry- 
ing Case. 


£34 
o 


H.M.V. 


 NIPPERGRAM 


With Automatic 3- 
speed Changer. 
List Price £65 


£43 
e 


S.T.C,~ PORTABLE 
R/GRAM 
Very latest. 3-speed 
Changer. Cream 
and red. 


£A2 
® 


FERRIS, 240. volt 
and 6 volt model 
104 Car and Home 
Radio, Dual-Wave. 


£39 


@ 
FERRIS 240 and 
12 volt model 94. 
Car and Home ~— 

Radio. ; 


£37 


439 PITT STREET, SYDNEY, N.S.W. 
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6 Valve. Cost £43 ONLY £24 


TROUBADOR PORTABLE £19/10/- : 


Si iaantel model A.C. 12/10/-) 


Every set checked, serviced and guaranteed to be in good working order. 


ee -way PORTABLE PHILIPS 


Five valve two-way PHILIPS | 


. , 


< ae el a 2 es bacdnc cine! 


Phone MA2351 | 4 
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bate | . i 
otherwise be an almost everlasting de- 
vice. ‘ 

T expounded this theory to my host and 
suggested that he let me take the set and 
the assortment of detectors back to the 
workshop. At least 1 could try the set 
with a known good diode, and compare 
the performance with that of the sus- 
pect ones. Until then there didn’t seem 
to be much more I could do. 

“And,” I added; “you'll have to give 
me my afternoon tea on trust after all.” 


Back at the workshop next day I 
selected ‘the best aerial I had, plus a 
good earth, and tried the set again. — Its 
performance was much as before, still 
using the original copper-oxide diode. 
As a’ matter of interest 1 removed this 
and checked it on the ohm meter. In 
one direction it showed 4500 ohms and 
in the-other open circuit; figures which 
didn’t mean a great deal at the time. 


HIGHER RESISTANCE 


However, I checked copper-oxide: diode 
No, 2 (the one that was supposedly dud) 
and found it had 75,000 ohms in one 
direction and was O/C in reverse. Well, 
at least that seemed logical. To prove the 
point I wired it into the set and con- 
firmed the lad’s story that it was useless. 


Next I checked the germanium diode, 


only to find that it was completely O/C 


in both directions. In these circumstances 


there didn’t seem to be much point in 


checking it in the set. — 


Having thus established some basis 
for comparison I fished out a couple 
of germanium diodes | had on hand 
and put them across the ohm meter. No. 
1 — of uncertain age and origin — 
measured SOO ohms in one direction 
and 35,000 in reverse. No, 2 — a brand 
new one — did even’ better; it showed 


400 ohms one way and 250,000 ohms. 


in reverse. Both these figures seemed 
more logical than the previous onés. . 


_In the set, No, 1 performed many 
times better than the defunct copper- 
oxide, and ‘more in. the manner that I 


expected a crystal set to work. No. 2: 


was even better, though the difference 
was not oustanding. Still, the fact that 
it was noticeable was significant, and 
established the validity of the ohm meter 


test in terms of probable performance, 


at least on a rule-of-thumb basis, 


. Later that afternoon an excited school- 
boy who had hurried around from school 
“on spec.” put on the phones and listen- 


_ ed to his set, He twiddled the dial, 


EPs 


i (ee 
re 


checked the number of stations he could 
hear, listened intently to each one, then 
asked: 

“What was wrong with it?” 

“A faulty crystal,” I replied, then 
added, “How do you like it now?” 

“Aw gee, its real beaut.” 

And ‘that, from any schoolboy. is 


praise indeed. 


CAR TROUBLES 


To round things off for the month 


here is a simple incident from real life. 


I was pottering around the garden 


. on a recent Saturday afternoon, when | 
‘became aware of a couple of energetic 
types out in thé street, working on a 


car. By their voices I identified them 


“as near neighbours who had reécentiy 
acquired a not-so-new car, " 


(Continued on Page 120) 
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THE WORLD'S ONLY 
AUTOMATIC RECORD CHANGER 
AUTOMATIC MANUAL PLAYER 


PERFECTION! 


MIRACORD 
SM 


with PUSHBUTTON CONTROL 
and the*MAGIC WAND’ SPINDLE 


TWO in ONE! 


(1) Pushbutton Automatic Changer 
(2) Pushbutton Manual Player 


In One Precision Instrument ! 


Available with miratwin variable 
reluctance cartridge. Frequency res- 


ponse absolutely guaranteed 
30-30,000_ cycles. 


x 4 POLE RUMBLE FREE MOTOR 
% AUTO PAUSE 


#% AUTO REPEAT 
x AUTO FILTER 
% 24-hour REPEAT FEATURE 


The changer that swept 
: _ America! 


See it now at our Showrooms. 


Hi-Fidelity 


sales 


158 CLARENCE STREET. 
BX6651 BX5127— 
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“@=PLUS” | stop press _ 


VIDEO & SOUND The Enthusiastic demand AS 5 ae 
the Q Video and Sound I.F. — 


Strip has enabled us to. reduce _ 


PRE-ALIGNED LF. STRIP — 
NOW BEING. (| “°° "3 


ACCLAIMED | pe 219/19). a is 
UNANIMOUSLY ' | Plus #371472 sales fais 


Discriminatingly used by Radio, Television & Hobbies engineers in the 17” R. T. & H. 
Television Receiver. Described in May, June and July issues. 


“Q-Plus” Mk I Video & Sound I.F. Strip. Completely wired, 
tested, aligned and sealed with all valves (4-6CB6’s or 
6BX6’s, 2-6AL5’s & 1-6AU6) with 1 spare 6AL5 diode, 
which can be used as A.G.C, Clamp, etc.: Full bandwidth 36.0- 
31.5 Mc/s Q-Plus MKII video & sound LF. strip as MK T; 
but has the addition of 1-6AU6 sound limiting stage. 


REMEMBER—THERE IS NO TEST EQUIPMENT REQUIRED | 


“@-PLUS” F.M. Coils & Transformers. 


Are now available from the mighty ‘“Q-Plus” range 


These coils and I.F. Transformers were used in the Radio, Television & Hobbies F.M. q 
Tuner described in the January ‘57 issue. 


Q-Plus F.M.1 Coil & LF. Kit comprising 


1—Type IF34 10.7 Mc/s Ist position I.F. transformer 
1—Type IF35 10.7 Mc/s 2nd position IF. transformer 
1—Type IF36 10.7 Mc/s Ratio Detector ; 

_1—Type AC18 85105 Mc/s wide band FM aerial coil 
2—Type VPC3 H.F. Filament Chokes 


Kit comes boxed with all necessary instructions. 


Items can be ae ge separately if required. 


MANUFACTU RED BY 


R. W. STEANE & CO. PTY. LTD. 
AUBURN, E3, VICTORIA, | 
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capacity network. 


R. SWAN tells his own story: “At 
the end of last year I built up a 
radiogram following the circuit of. the 
“Wide-Band’ Six” with some modifica- 
tions to. the audio end. I used a pair of 


a FIP PPL P_P— PPP PPP PLB LP BBB PPL PPA LP 


| A SIMPLE AMPLIFIER FOR A CRYSTAL SET | 


N ASTER IAN WILSON, Bensville, 
via Woy Woy, NSW, writes: “I 
enclose a circuit of my own design for 
a small one valvé amplifier that you 
may find fit to publish in the “Reader 
Built It” columns of your magazine. 


“I found that the amplifier works ex- 
tremely well on a crystal set and could 
be used on small one or two valve sets. 
It can easily be constructed on a chassis 
measuring Sin x 4in x 2in.” 


Voltages are not critical, the greater 
the high tension voltage the greater the 
maximum power output. Actually the 


VOLUME 
CONTROL 


i 


A READER BUILT IT! 


Gadgets and circuits which we have not actually 
tried out, but published for the general interest 
of beginners and experimenters. 


DESIGN FOR RESISTANCE CAPACITY RUMBLE FILTER 


A reader from Bulimba, Queensland, Mr. H. Swan 
_ writes regarding his experiences with a commercial 
record player fitted with a crystal pickup. 
noticed that on certain microgroove recordings, 
‘where the gain control had to be advanced, the 
rumble level was too high for pleasant listening and 
found the solution to his problems in a resistance 


6V6-GT 


He 


Stentorian speak- 
ers (woofer. and 
tweeter with 


crossover) and a 
commercial record player with a crystal] 
pickup. 

Everything worked out perfectly but 
for one fact. The record player proved 
to have a certain amount of inherent 
rumble which was very annoying on low 
level microgroove records. 

As record players don’t grow on trees, 
{ set to work to design a suitable rumble 
filter and came up with the accompany- 
ing circuit (Figure 1) which did the job 
very effectively. 

The whole device was built up in a 


aa 


i) 


6V6-G is frequently used as a power 
output valve in mains operated receivers 
where the high tension is up to 250 
volts. ; ; 

The valve would probably work quite 
well with the filament on a 5 volt supply. 
On the other hand it should not exceed 
7.5. volts, 

For greatest voltage gain the audio 
transformer could be connected the other 
way around although the change would 
have an effect on the frequency response. 
Finally, the .05 mfd capacitor in the 


“hot” secondary lead may not be nec- 
“essary. . 


d 


PHONES 


metal box fitted with a pair of terminals 
for the input and a short shielded lead 
for the output. 

Anyone who would like to get rid 


of the treble pre-emphasis on micro- 
grooves could try connecting a 500 pf 


‘capacitor between A and B. 


For an amplifier fitted’ with a 1 meg. 
volume control the 0.1 meg. resistor in 
the “hot” output lead could be omitted. 

As a matter of fact, if my calculations 
aré correct, this network gives ap- 
proximately an RIAA roll-off to the bass. 

This: circuit (Figure 1) should be all 
that is required with any single ended 
amplifier as most of these drop off very 
steeply below 30 c/s. Anyone with a 
push-pull amplifier would be well ad- 
vised to use the larger network (Figure 
2). 

Knowing the number of people using 
motor pickup combinations with extend- 
ed range amplifiers I feel sure that many 
of your readers will appreciate the in- 
formation, 


or e 


PP 


USING OD 
| FLUORESCENT TUBES; 


T is still possible to use fluorescent 
tubes which have the filament burnt 
out, While not an economic proposition 
in the normal way, there may be some 
readers who happen to have the parts 
on hand and would like to use tubes 
which have been discarded because one 
or both filaments are burnt out. 
~ Mr. B. Sargent, of -Earlwood, NSW; 
suggests connecting the tube across the 


- 770 volt full secondary of a power trans- 


former in series with an ordinary fila- 
ment type lamp to limit the current to 
a suitable value. (Obviously, the tube 


‘cannot be used without some limiting 


device, otherwise an enormous current 
will flow). 

For a 40 watt tube Mr. Sargent has 
found that a 60 watt filament lamp is 
suitable or a 30 watt lamp for a normal 
20 watt tube. Connect the filament pins 
together at each end of the tube, 
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Here is the third and final major article on the RT & H I7- sant television receiver, i 
tails construction of ‘the cabinet, mounting arr angements for the picture tube and the final ; 
setting up of the receiver to ensure optimum results. ye 9 


ALTHOUGH presented as the last major article, this will 

certainly not be our last word on the receiver. On a 
project which is so new and of such magnitude, readers are 
likely to raise many points about construction and adjustment 
which have not specifically been covered in the _ original 
articles. 

Assuming, however, that you have eonipicted wiring of 
the chassis, as described last month, the next step is to build 
the cabinet and thus provide a safe housing for the picture 

- tube during final testing. / 

‘If you choose rather to test the set with the tube propped 

up on the table, you do so at your own risk! 


CHASSIS MOUNTING? | 


‘Some readers, alternatively, may decide to mount the 
picture tube on the chassis itself, as in many. commercial 
receivers. Since we have not adopted this method, we are not 
in a position at this stage to make any specific recommend- 
ations about the best way to go about it. 

However, if you have ideas along thése lines, it would be 
a Wise precaution to examine methods used in commercial 
receivers. 

The usual method is to clamp the tube around’ the front 
edge of the bulb, with rubber or felt cushioning to distribute 
the pressure. The yoke is supported independently but linked 
to the'front clamp to ensure rigidity. No strain must be placed 
on the neck of the tube. 

With the tube attached to the chassis, it is often neces- 


UR 17-inch TELEVISION SET 


below the receiver proper and facing:forward. The same basic 


he 
Here is the cabinet design we elle me 1. ; 
pleted receiver. It can be built without special skill or 
special tools and shouldn't cost more than five or six 
pounds. The knobs are standard radio types, which 
can be adapted easily for use with this receiver. The 
design is already being copied and ade eh for com-- 

: mercial sale. 
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PART THREE ; a 


© 
sary to provide additional metalwork or a cradle, so that the 
chassis can be rolled over for work underneath. Care is” 
necessary, also, to avoid scratching the tube or hitting at 
accidentally, with tools.- 
In the cabinet design, illustrated above, the bottom af 
the tube face is about 1 7/8in above the surface of the chassis, 
which should allow amplé room for a cradle, while also | 
allowing the tube to clear the tuner. S oe 
Manufacturers expressly stinulate that picture tubes 
should not be exposed or handled unless all persons in 
the vicinity are wearing shatter-proof goggles. < 
While, in practice, the sapuion appears to be honoured. 
more in the breach than otherwise, it stands nevertheless. 
It was largely to avoid these complications that we 
mounted the tube as we did. 


COMPLETELY NEW CABINET Pies est 


As you will see from the accompanying photograph, we 
have completely re- styled the cabinet, so that it is both modern — 
and attractive in appearance. It incorporates: the lessons 
learned in the design illustrated in earlier issues, yet is actually 
simpler to construct. Properly finished, it is worthy of a place 
in any lounge room. 

In revising the design, we have brought the knobs inside — 
the front alignment of the cabinet, reducing the length of all 
control shafts by a full inch. This makes it possible to use 
a standard tandem pot. for the “Gain- Brightness” control, — 
with an approximate 2-inch outer and 24-inch inner shaft. 4 

The ‘same. reduction applies to the tuner shafts a 
over-rides. earlier remarks on this point. 


« . 
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Apart from being inthag alte helpful, the new position. 
for the knobs and a concave finish to the front vertical edges — 
of the cabinet give the set a neater, more compact appearance. 4 


TWO POSSIBLE POSITIONS ae 


The speaker can mount on either side of the Bt 
depending on which position best serves the viewing room. 
Alternatively, you may choose to fit two speakers, operating — 
them in parallel but with the cones phased to give reinforce- 3 
ment rather than cancellation at the bass end. F 


To build the cabinet, as illustrated, you need only a single 
6ft x 3ft sheet of half-inch plywood, plus a few- additional — 
scraps that will not worry any home handyman, In fact, if 
you make or buy a set of “Swedish” legs, enough plywood can | 
be saved from the full sheet to make a table or beds “7 : 
to carry the cabinet in the modern mode. 


The cabinet in the photograph is resting on just such a 


table. i 


Whether you follow his design in detail, however, is a 
matter of personal choice. Some may prefer to buy extra 
timber and build a full or semi-console style, with the speaker _ 


mounting arrangements and the same dimensions can be | 
used for the chassis shelf, the tube and the safety glass. 
Again, the cabinet could be widened and the chassis 4 
mounted vertically against the right-hand side. This would | 
bring the tuning -controls to the top right-hand corner with 
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q ae should be inset for most of its length ‘by about - 


i k 5 5 f! aden i i 
“the. other saobe eit line below it. It 


the sides of the cabinet should also be 
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would ,be a. rather drastic rearrange- 
ment but practical nevertheless. 

The job of building the cabinet will 
be speeded and simplified no end,.if you ~ 
can borrow an ordinary 4-inch ‘electric 
drill with rotary saw attachment. Pro- 
vided the blade is properly sharpened, 
uit will have no difficulty in cutting any 
plywood or cleats that will be required. 


Over and above this, you will need 
only ordinary bench tools, a bere ate 
vise and space to work. 


Choose the sheet of plywood _ per- 
sonally, making sure that it is flat, suit- 
ably figured without violent contrasts in 
colour and pattern, free from surface 
imperfections and, above all, well glued 
between layers. We used maple ply and, 
by cleaning bench and floor beforehand, 
made sure that it would not be dis- 
figured during handling. 


CUTTING THE SHEET 


The accompanying diagram shows 
the suggested method of cutting up. a 
6ft. x 3ft sheet. The dimensions given 
are for the finished sections and allow- 
ance should be made for cutting and 
dressing. Use a hard, .sharp pencil and 
an accurate T-square for marking out. 

With a rotary saw it is possible to 
work almost to the pencil line by run- 
ning the saw body or guide against a 
straight-edge clamped to the sheet 
Hardly any additional dressing of the 
edge should be required. 

With hand tools, the same accuracy 
is not possible for an amateur and at 
least One-sixteenth inch should bé allowed for dressing with a 
sharp finely set plane. Make each cut as accurate as you can, 
so a you wil] leave a reasOnable edge for the adjacent 
pane 

“When planing an edge, work from both ends towards 
the centre to avoid the risk of chipping corners. 

Cut out the top of the cabinet first, choostng an original 
accurate edge for the front. 

The two sides can be marked out next, as indicated. 

~. The styling provides that the front edges be curved 

slightly inwards, to a depth of about 4-inch. We marked 

the rectangle first, then described an are between the 

front corners by swinging the pencil at the end of a 

90-inch length of cord. 

‘Note that the sides are marked out with the concave 
surfaces: opposite, so that the same side of the ply will 
ultimately be outwards in each case. Cut the two curves with 
a keyhole saw as the first operation, then cut the panels from 
the sheet. The straight surfaces can: be 
dressed square but leave the finishing 
of the concave surface till later. 

The bottom of the cabinet is made up 
from two narrower strips, in order to 
save the unbroken surfaces for positions 
where they will be seen — or needed. 
The two pieces can be cut out and the 
two mating surfaces dressed’ till they 
meet along their whole length. The 
edges which will ultimately butt against 


trued square, ready to assemble. 
The edge which wall ultimately face the rear of the 


4-inch. This. will accommodate and support .a removable 
internally-fitting back for the cabinet, made from 4-inch ply- 
‘wood or compesition board. 

At this stage, you will need some casein or other car- 


- penter’s glue and a couple of-short lengths of 7/8-inch square, 
dressed stock for cleats to etki wag! ale butt joint between 


sides and top. 


FITTING THE SIDES. e 


Lay the cabinet top upside-down on the floor and stand 
Lact of the sides upon it, in turn. Line the. sides up with the 
edge of the cabinet top, leaving a small margin for nessa, 


: then mark along the inside with a sharp pencil. 


This sketch gives the basic dimensions for the cabiset. 
styling, all corners should be finished square and sharp. The front edge of the cabinet 
and the edge of the speaker cutout should be filled and lacquered to provide contrast 


by Nevil le 
Williams 


BASIC DIMENSIONS OF CABINET 


19” xg” x 5/16"PLY- 
EXTRA LAYER 


19” x ie X +? 
* CLEAT 


CONCAVE 
FINISH 
pesRED 
| 5 
oth REAR EDGE 
REBATED 


1» 1% 
a X44 


To vahhoen with the modern 


and to hide the 


Cut the two cleats to length, drill three holes through 
them each way and countersink. Working to the pencil lines 
just marked, screw the cleats to the underside of the cabinet 
top, using screws which will drive well into the plywood with- 
out endangering the outer surface, 

Note that the cleats stop about 14-inch short of the 
front of the cabinet. They also end 4-inch inside the rear 
edge to provide top support points for the removable back 
already mentioned. 

' * The sides can now be screwed into position, allowing 
the top panel to protrude at the front by the odd sixteenth- 
inch shown in the sheet cut-up diagram. The surplus will be 
dressed later to the contour of the vertical front edges. 

Make sure that the top can be dressed square with 
the sides, that the sides tend to stand exactly vertical and 
that the butt joint is flush along the outer surface. If not, 
now is the time to correct any errors by judiciously plan- 
ing the cleat. 


laminations. 


Having checked on all these points, 
take the wuole thing apart, coat all 
relevant surfaces with glue and screw 

._ tightly together. 

The two sections of ply forming the 
bottom can be pinned together at this 
stage by. dowelling, or -by drilling fine 
holes in the centre ply and driving two 
or three 2-inch nails, minus their heads, 
halfway into each ply. Coat the edges 
with glue before you push them to- 
gether. 

See that the bottom section butts 

neatly between the sides. If all is well, coat the mating edges 
with glue, place in position. and secure with half a dozen 


jong panel pins through each side. Drive them at opposing 


oblique angles and punch the-heads below the surface to allow 
for subsequent filling. 


CONTROL PANEL 


Next step is to make the small control. panel, which 


should be squared and dressed to be a precise fit in the 


position indicated. Drill three holes through the bottom of 
the cabinet and. countersink so that. screws can be driven 
through into the bottom of the panel. 

The top rear edge of the panel should be rebated 4 x 4- 
inch, forming a ledge to support the safety glass. Sand smooth, 
and round the front edge slightly. 
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NOW! 


EX STOCK! 


ELECTRONICS 


MODEL TV-1 OSCILLOSCOPE 


Designed and built in Australia by 
Electronic Industries Limited for 
_ Australian conditions. 


A compact, direct coupled oscil- 
~loscope for television servicing and 
installation. 


Latest 2?” Cathode ray tube... tech-— 
nically sound... lightweight, portable 
unit. Push-pull vertical and horizontal — 
amplifiers. 


e ‘@ 5 
Specifications — 
Vertical Amplifier: 2 position switch for choice of gain/ 
bandwidth conditions. Push-pull amplifier gives a sym- 
metrical undistorted picture. 
““N’’ position... > 
sensitivity 50 mY/Cm., D.C. to 100 Ke/S. (—3db). 
“W7"” position .. 
sensitivity 500 mY/Cm. 20 c/s to 3Mc/S.- (—6db). 


Deflection is not limited in the “‘N’’ position and the 
undistorted amplitude may be expanded to more than 


fill the screen. In the ‘‘W”’ position, the undistorted . 


amplitude is limited to a height of 2 Cm (#”) which is 
* quite adequate for the examination of television pulses. 


In addition to a gain control, alternative input sockets 


are provided, the “‘H’”’ position utilising the total amplifier | 


gain, with a D.C, input resistance of 0.5 megohms. 

The “‘L’’ (low) gain position provides an attenuation of 
20 times with a D.C. input resistance of 10 hestiii and 
Is\frequency compensated. 


Horizontal Amplifier: D.C. to 100 Ke/S. (—3db) with 
a@ maximum sensitivity of 70 mY./Cm and an input imped- 
ance of | megohm. A continuously variable gain control 
is fitted. 3 


Time Base: In five ranges with continuously variable 
control provides sweep of from 5:c/s to 50 Kc/S. The 
time base is fed through the -horizontal amplifier, so 


giving dy innndtied deflection “from zero to 5 screen 
diameters. Fly back is suppressed. 


Synchronisation: Manual amplitude control: 
Miscellaneous: All deflection plates and grid of C. RT. 


AN 


are available for direct connection at the rear of the 


instrument. Direct coupled shift controls give instant 
spot shift. 


Power Supply: The instrument is mains i from 


200-250 V. a.c. 50 c/s. 


Power Consumption: [pada 30 watts. 
Dimensions: 61” x 9” x 8", 


‘Weight: 62 ib. approximately. 


Current Price: £65 0s. Od., plus Sales Tax. 


_ Ring, write or call 


ELECTRONIC INDUSTRIES IMPORTS PTY. uo. 


139-143 Bouverie Street, CARLTON 


ADELAIDE 


90 Grote St., _ 
Adelaide, S.A, | 
_ Phone: LA 4468-9 — 


SYDNEY 
713 Parramatta Rd., 
_ Leichhardt, N.S.W. 
- Phone: LM 6327 


- = - + oe 4] 61 wh 
BRISBANE Srna aiid PERTH hs 
52 Bowen St., ; 68 Railway Pde., Bes 
' Brisbane, Qld. ‘West Perth, W.A. 
Phone: B 7161 _ Phone: BA 9686, BA 8587 


£65-0-0 


3682 - -- 


ap sts 


¢ ‘ . 

- This done, coat the bottom and sides 
_ with glue and push into position. Drive 
_ the screws through from the bottom 
_and secure the ends with long panel pins, 
_ driven through the sides and pengney 
_ below the surface. 


: The safety glass is intended to rest 

in the rebate just mentioned and behind 

‘. an extra layer of plywood around the 

_ front edge of the cabinet. For this extra 

_ jayer we suggest scraps of 5/16-inch 
ply. Half-inch ply may look too clumsy, 
while 4-inch may not be sufficient to 

_ hide any inaccuracy in cutting the glass 
and mask. 


] First cut a strip of the ply to fit along 
a 
> 


2 OT 


_ the bottom edge of the cabinet, in front 
of the control panel. Cut it slightly 
Oversize so that it can later be dressed 
flush with the bottom edge. 


SIDE STRIPS 


For the sides, two rather oddly shaped 
strips are required. The rear edge in 
each case, must form a line between the 


rebate in the control panel and a point . 


no more than 3/8-inch behind the 
finished, dressed front of the cabinet 
top. This ensures a pronounced forward 
tilt for the safety glass, minimising re- 
flection troubles when the set is in use. 


Don’t worry overmuch about the 

front surface of the extra strip, as it can 

_ be cut later to conform with the con- 
cave sides, using a coping saw. 

Butt and pin the bottom strip to the 

' side strips, paint with glue and pin the 


5g 


r 


'. assembly to the cabinet front with short. 


brads. Finally, add a narrow strip along 
the top, in line with the rear edge of 
the two sloping sides. You should now 
have a flat frame against which the 
safety glass can rest, and the exact 
dimensions required for the glass can be 
measured. 


At this stage, pin-holes or other im- 


perfections can be filled with putty or . 


: plastic wood and the cabinet put aside 
for the glue to set before finishing. 


The safety glass is employed 
universally to protect the tube 
from the onlookers and the on- 
lookers from the tube in case of 
accident.: 


* 


: Perspex sheet (or similar) is not re- - 


commended because it tends to scratch 
easily and may shatter under impact, 
particularly when cold. 


TYPES OF GLASS 


: Ordinary plate glass could be just as 
; dangerous as the glass of the tube 
_ envelope but heat-treated or “armoured” 
_ glass is often used. The main disadvant- 
age is that it has to be cut before heat- 
treating and cannot be modified there- 
after. Phi: 


Probably the best choice for the 
_ home constructor is ordinary laminated 


small cars. It can usually be obtained 
from glass merchants and cut to size on 


the spot. 
; By way of guidance, the safety glass 
in the prototype cabinet measured 


13 5/8-inches by 18 7/8-inches. 


When the glue has set, the cabinet 
can be dressed down ready for its final 
finish. Using a sharp, finely set plane, 
remove the overhang from the butt 
_ joints, keeping all corners strictly square. 
Be careful not to disfigure the sur- 
face layer on the two sides, the outer 


} 


’ safety glass, as used in windscreens of. 


If you cut up your 6 x 3ft. plywood sheet according to this diagram, you will -have 
enough to build the complete cabinet plus a table or swivel base on which to rest it. 
Cut the panels as you need them, marking the next panel from the new edge. 


ply often being no more than one-six- 
teenth inch thick. 

Plane from the outside towards. the 
centre and see that the cabinet is sup- 
ported against a suitable upright, so that 
the planing thrust will not fracture any 
glued joints. 

The “front edges of the cabinet 
should be dressed last, using a coping 
saw, plane and sanding block as neces- 
sary. ~The top and _ bottom edges 
should be inclined to continue the con- 
tour.of the concave sides. 


This done, the whole cabinet can 
be sanded smooth. If using a sanding 
disc in a drill, choose a fine grade of 
paper to avoid circular score marks, 
which can pick up wood stain in a 
painfully obvious fashion. 


Before the cabinet can be surface- 
finished, one or more suitable cutouts 
have to be made for the speaker—or 
speakers. 

Ideally, the proposed position for the 


et 


SUPPORTING! | 


~ 


You can buy a set of Swedish legs 
ready made for about £1, or you can 
make them yourself from scrap wood. 
Here are the essential dimensions. 


a a bd 


a NSCS SS CLD Nils LNA OC AW HAA A Sd id at SAN MN Nan i ND WERT PS 


speaker should be checked practically 
with the picture tube in its final posi- 
tion, and with a test pattern. on the 
screen. Sliding the speaker in along- 
side it will soon show whether or not 
the strong magnetic field’ is going to 
distort the image. 

Some slight reaction is inevitable, 
but mounting positions — or 
speakers—should be avoided which 
noticeably distort. the pattern. 


Using the type of speaker mentioned 
previously, an optimum position was in- 
dicated which would have brought the 
speaker cutout too low down on the 
side of thé cabinet for a balanced ap- 
pearance, 


POSITION FOR SPEAKER 


We compromised by placing the cut- 
out as shown, and mounting the speaker 
as low down as possible behind it, with- 
out actually uncovering the corners. 

The cut-out shape resembles some- 
what a picture-tube mask. While de- 
veloped from a rectangle as shown, the 
corners were cut to a one-inch radius, 
while the sides were contoured to a 
thirteen-inch radius. The edges were 
kept sharp to match those at the front 
of the cabinet. 

As mentioned earlier, the prototype 
cabinet has matching frets on either side, 
backed by gold-coloured expanded alu- 
minium. 

Actual finishing of the cabinet surface 


sy 


can well be the last job done on the : 


receiver, but can logically be mentioned 
here. The preferred method will vary 
according to the ideas and aptitude of 
the individual cosstructor. 

We used a method which gives a 


very acceptable result without requiring 


any special skill. From a paint store, 
we bought’a small tin of oil stain of 
the appropriate color and applied one 
coat, using a pad of soft cloth. A pad 
spreads the stain far more evenly than 
a brush. 

A second coat, applied next day, 
brought the wood to the required color 
density. 

When this "dried, * the cabinet’ was 
given a first coat of clear brushing lac- 
quer, care being taken to guard against 
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FERGUSON 


TELEVISION =COMPONENTS 
| RT.6&H.17 INCH TV. RECEIVER 


These FERGUSON components are used in the 


television 


POWER TRANSFORMER 
' TYPE PF1193 
PRIMARY 200, 220, 240V 50 cps. 
295-0-295V 275 mA 
L.T. SEC 6.3V Tap, 5V-3A, 6.3V-9A 


PTs SEO 


described 


receiver 


fay this’ 4 


FILTER CHOKE 
TYPE CF 388 


{NDUCTANCE 
D.C. CURRENT 
D.C. RESIS 


Issue. 


| Henry 
275 mA , 
26 Ohms 


For further details contact your usual supplier =” 


MANUFACTURED BY 


FERGUSON TRANSFORMERS PTY. LTD. 


FERGUSON LANE, CHATSWOOD, N.S.W. 


PRICE’ s RADIO. 


JA8491 


FOR THE BEST RANGE OF — 
RADIO & T.V. COMPONENTS 


NEW LINES! 


WAFER SOCKETS:- 


7 Pin Miniature 1/3 
9 Pin Noval ..%. 5 1/4 
EXTENSION SHAFTS:- 

Brass. 3/8in to din se 216 
Brass. din to *in pices Wee | 
Flexible with #in coupling and Tnstru- 
ment knob. 

4in:long . sabia e 8/- 
Gin Ong eed oil 8/9 
Sin long . 9/6 


INSUL ATE D FLEXIBI. E COUPLING 


for din shaft 7/6 
CHASSIS PUNCH; 

5/8in for 7 pin socket .. es) Wes) 
tin for Noval sockét 28/- 
TEST LEADS. — Extra flexible with 
Prods, Clips and Plugs. |. per pr. 12/9 
NEON Test Pencils 13/6 
CRYSTAL SET COILS. 2}in dia. 
Tapped coil . 6/9 


DETECTORS, Shi revaitialy Fitted 
with Diode .. .. . 4; . 10/6 
GERMANIUM Diodes. (imported) 5/3 
LINE FILTERS. New type AEGIS. 


Compact. Fits in line cord. Normal 
or T:V.-model . . 40/- 


T.V. ANTENNA CONNECTORS. for 
wall mounting, Fitted with socket and 
plug for 300 ohm ribbon .. .. .. 5/9 
SERVISCREEN. Will keep your T.V: 
screen free from dust 5/- 


T.V. FILTER CONDENSERS. 50 


plus 50 mF. 450V. 18/9 
BAKELITE PANELS; : ely 
6in x Sin x 1/16in.. , v 2/6 
8in xX 6in k 1/16in . 3/9 
12in x 8in x 1/8in . 10, we 


R.C.A, RECEIVING TUBE MANU 

RC-18. Latest Edition 8. 
RADIO AMATEUR LOG BOOK 4/6 
R.C.S. 6 Pin isin Plug-in Formers. 
Available again 4/6 
AEGIS. Miniature LF. Former -with 
shield. For windine TV IFs. and 
Goss vopes 69 


CAPTAIN AERIAL UNIT, Eliminates 
outside. aerial and digits: eed 
BASY tO Mii ue cts Parents eee fi A) 


Please add postage to all 
Mail Orders 


Is your name on our mailing list. If. 
not write to-day. 


BARGAINS! 


CONDENSERS. ar 
crystal sets etc. 

TORCH. 
batteries 


_ Gang. 
. 17/6 
Standard 2 cell type MGs 


SPEAKER BOX. Metal  hammertone: 


baked enamel finish, 

speakers .. 7/6 
A.W.A. CAR RADIO DIALS. Dash 
fitting for Hillman or Humber, could 
be fitted to most cars. Includes tone 
control and flexible cables 45/- 


‘for — 6in 


'T.V. COMPONENTS: 


A.W.A,. SPECIAL COMPONENTS for 
R. and H. 17in T.V. receiver. Set of 
10 components .. £13/6/- 
RADIOTRON. 17 “HP4-B 17in Pic- 
ture tube with Aluminised Screen ~ 


£30/14/-— 
MULLARD TURRET TUNER. 10. 


Band for Australiar. stations, £18/5/- 


AERIAL CABLE. 75 ohm Coaxial 
2/9 yd. 300 ohm Ribbon 1/6 yd. 


Kerguson Transformers and Chokes, | 


Q.Plus IF Transformers and Strips. — 
R.C.S. IF Chassis and Transformers. 


Filter Condensers. High capacity. a 


PRICE’ 5 RADIO 
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Ideal for | 


DETAIL OF BRACKETS FOR PICTURE TUBE, YOKE 


24” xX 3" 
BRASS 
WHITWORTH ——~ 5 
BOLT pe 


SUPPORT BRACKET 
16 GAUGE BRAS 


ne 


SOLDERED 


16 GAUGE 
~ BRASS 


32” dia. 


ow 
BRASS ~ 


WHITWORTH 
BOLT 


SOLDER 


4” x y"" 
BRASS 


3” BAKELITE, 
PERSPEX OR SIMILAR. 


Brackets and locking ring, fabricated as shown will hold the picture tube and deflection yoke securely to the mask plate, 


which locks, in turn, into the cabinet. 


\ 


dust and moths. The cabinet was in 


_ this condition when photographed, but 


the intention is to cut it back and apply 
a further coat (or coats) as necessary. 


The front edges of the cabinet are 


best lacquered to hide the laminations. 


A milk-chocolate colour is a good choice 


_ for cabinets stained light to. medium. 


safety 


coming available, 


m eVer, 


For darker finishes use a deep choco- 
late or -brown lacquer. The same _ lac- 
quer can be applied around the inside 
of the speaker cutout. ; 


MASK PLATE 


So much for the cabinet finish. The 
last’ major item is the mask plate and 
assembly which supports the tube. 


Of course, if you have already 
mounted the tube on the chassis, your 
task at this stage will not be very oner- 
ous. It will only be necessary to de- 
vise a few simple cleats to hold the 
glass in place, together with some 
kind of a mask. At the time of writing, 
commercially made masks are be- 
needing only to. be 
trimmed to size and locked in behind 


_ the safety ‘glass. 


The original design provides, how- 
for the mask, tube support and 
holding brackets to be as ie as a 


4 pompicts unit: 


_ the mask plate. 


First step*is to cut from the remain- 
ing 4in plywood the section ‘marked for 
-Trim it carefully so 
that it will push forward flat against the 


_ safety glass, making a neat but not tight 
_ fit against the four inner Surfaces of 
the cabinet. 


A 4 x lin cleat should now be glued 


and screwed to the underside of the ’ 
cabinet top in a position such that the 
mask plate will just wedge neatly be- 
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_ Again, 


matter of time and work. 


tween it and the safety glass, holding 
the latter firmly in position. 

Since the thrust at the bottom is for- 
ward and down, with the tube in posi- 
tion, a couple of small angle-brackets 
bolted to the bottom corners of the mask 
plate and screwing to the sides of 
the cabinet will hold it firmly in place. 

At. this stage, the holes can well be 
drilled for the controls, through both 
mask and cabinet front. 

Push the chassis into 
without the mask or glass in position 
and note where the shafts butt against 
the inside face of the control panel. 
Check for symmetry, then drill clearance 
holes for all shafts. 

This done, remove the chassis, put the 
glass and mask plate in position and run 
a drill straight through the latter from 
the control holes in the front panel. 
The holes in the mask plate can then 


- be enlarged further, to ensure ample 


clearance. 


CUTOUT FOR SCREEN 


Next step is to make the cutout for 
the tube face, in the position indicated, 
using a keyhole saw. ' The exact shape 
of this cut out can be derived, if de- 
sired, from the tubemaker’s bulb-dimen- 
sion diagram. 

Alternatively, the exact shape of the 
tube can be obtained by resting it face 


_down on the mask plate, on the floor, 


and marking around the shadow which 
the tube casts from a single light globe 
on the ceiling immediately above it. 
Then mark a new line about 3-8in inside 
the original and cut to this. 
Note that the tube’ face should 
not pass through the mask but rests 
against the rear side of it. : 


Published data on. the 17HP4- B indi- 


cates that the. overall size of . the enve- 


no special tools are necessary to make up these parts. 


the cabinet, 


» place the scraps in position. 


It is merely a 


lope is 15-25/64 x 12-9/32, each dimen- 
sion plus or minus 1/8 inch. The active 
screen limits, which would approximate 
the finished size of the mask opening, 
are 14-1/4 x 10-3/4 ins, both repre- 
senting minimum dimensions. 

Because the tube face is markedly 
convex, it will not rest flat against the 
mask plate. To build up the rear of 
the mask plate you will need some scraps 
of soft wood, such as redwood or Baltic 
pine, no less than 1 inch thick.- 

Cut these scraps so that they form a 
complete ring around the cutout. 
Roughen the underside and the rear sur- 
face of the ply, coat with good glue and 
Weight 
down and leave overnight to dry. Don’t 
pin the pieces in position, because they 
have to be contoured later, and metal 
pins would greatly complicate the task. 


When the glue is set, get to work with 


spokeshave, rasp and sandpaper, cutting 


away the surplus wood until the tube 
face fits snugly into position. Make sure, 
however, that the tube does not come’ 
forward sufficiently to protrude beyond 
the front surface of the mask plate. 
With the rear surface properly con- 
toured, the front can then be rounded 
and flared, but don’t cut away the sides 
too much, as it will weaken the plywood 
mask plate. 


FINISHING TOUCHES 


Having worked the mask into an ac- 
ceptable shape, it can be sanded down 
and a strip of felt glued to the rear sur- 
face, against which the tube ‘face will 
ultimately rest, 

Three chocks have to be attached to 
the back of the mask plate, one to either 
side of the bulb and one underneath, to 
hold it centrally in position. The chocks 


-¢an be about three inches wide, protrude 
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for Communications—Radio—Television 


THE BEST ELECTROLYTIC YOU CAN BUY. 


Check these advantages and specify U.C.C, 
Electrolytics for your equipment— 


t All aluminium, non-corrosive, internal construction 

Full hermetic sealing {4 Pure high gain etched foil 

and paper winding 4 Separate negative tag eliminates . 
open circuits {# Small size with adequate ripple ratings 

MV PV .C.4sleeving on all insulated types. 


\ 


For further information contact 


UNITED CAPACITOR CO, PTY. LTD.—433 PUNCHBOWL RD., ENFIELD—YB 0311 
MELBOURNE: U.C.C. Pty. Limited, 486 Bourke PERTH: OQ. F. Gamble, 384 Murray Street. 


Street. TAS.: G. A. W. Wood, 46 Brisbane Street, 
- Launceston. 
ADELAIDE: Stephen & Co., 83 Grenfell Street. N.Z.: H. W. Clarke (N.Z,) Ltd., 42 Cable street, 
BRISBANE: Tecnico Ltd., 103 Albert Street. Wellington. 


Complete Audio Equipment. | 
430 Bourke St., Melbourne. MU5032 _ 


"360" TWEETER 


Nothing can compare with the all round sound of the 360. 
The only unit of its kind in the world. 


You should hear 360 sound to realise its absolute naturalness. 


There is no “beam” effect with the 360 whatsoever. 


Supplied with impedance tappings of 2, 8, and 15 ohms. 


PRICE £14/14/- 
MAGNETIC HEADS 


In the very near future [bbott Audio Equip- 
ment will be. releasing a range of magnetic 


UMass Ga lond: Fred Rothschild & Son, ee heads embracing Moving Coil, ‘Variable M 


Sydney: A. J. Phillips Agencies Pty. Ltd. 


- Phone: 


79-83 Pretoria St., Lower Hutt. 
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Reluctance and Moving teen These hidade will eh 
all plug into the existing pick mp arm in) use we) 
with the crystal head. 4m 


; =y 
about the same amount and be con. This diagram show: | 
|. toured to match the bulb Cut them the position of the 
| from a scrap of strong, close-grained tube face cut-out 
ie wood and glue and screw them firmly in the mask plate 
ae in, pracess Dy The exact shape is 
To hold the tube torward against the est derived from 
_ mask plate and also to support the yoke. manufacturers’ tube 
| a few metal components will have to. Jimension diagram 
| be fabricated. They can be made most 4, from His ‘eichore 
easily by the home handyman from brass tube itself. It 6 
Begin by making up the two “V”- commercial mask 
_ shaped straps shown in the diagram. A jg sed or the 
_ 4 x 2-inch bras; whitworth bolt should typ. ° mounted on 
be passed through the apex of each. lock j¢)6 chassis the 
ed in place with a nut and sweated for  rcen would need 


( ; 
_ extra strength: to occupy the same 


p 
A 
: EARTH CONNECTION position relative ‘o 
‘. 
& 
Fi 


th binet front 
The “V” strap assembly provides a ere Ves 


read: means of earthing the outer coat- he to Te 
ing on the picture tube envelope. Rivet maining smal} 
about a 3-inch leat of spring brass to brackets are best 
‘one of the V-straps (located on the side jvage from 1-8in 


opposite to where the EHT connection 
will be), and bend so that it wil) Sear 
against the tube envelope. : ‘ 
Later, by slipping a wire trom 
the cable to the picture tube base 
“ underneath one of the hold:ng buts, 
_. the whole assembly, plus the, picture 
a tube envelope can be earthed to the 
; chassis. C 
‘ The feet have to be Lent over and. 
drilied so that they can be anchored to 
four 3/16-inch bolts set in the mask 
' plate Countersink the heaus below the 
surface and lock the bolts in position 
- with nuts. using a second rut and washer 
to secure the straps. Hide the boll 
heads with plastic wood. along with the 
screws hoiding the -hocks mentioned 
earlier and sand smooth 
‘ Later, when everything has shown to 
fit properly, the face of the mask can be 
_ primed, sanded and finished with a suit- 
_ “able flat finish paint Light colours rang: 
_ ing from a powder blue to a buff or 
ivory are a good choice, the last-named 
being a match for commercial ivory 
contro! knobs 
Avoid dark colours, which tend to 
diminish the apparent size of a 17-inch 
screen 


7 
4 ( H 
q To surround the narrow portion of 


brass strip, heated 
and bent to a 
right angle. Pass 
3in x Fin Whit 
worth brass bolts 
through the short 
side and sweat in 
to position. Drill 
a couple of holes ; 
in the longer side ang tap 1-8 
Whitworth so that the brackets can be 
attached to the ring. 

The fina! item is a simple flat disc 
of thick bakelite. plywood or perspex, 
shaped as shown. It slips over the two 
bolts just mentioned and lacks the yoke 
against the picture tube neck 

The accompanying photographs show 
the complete tube and mask assembly 
as it fits together inside the cabinet. 

To assemble ready for operation. clean 
the safety glass thoroughly and push it 
into »lace, followed by the mask plate 
carrying the V brackets 


Screw the expanded aluminium into 
place over the dummy speaker hole, fol- 
lowed by the aluminium and speaker 
on the opposite side Then push the pic- 


fe2;” “ be ——17" ( approx.) > 
€ uy ” 


}” MASK BOARD 


Complete metalwork for the R & H 
television receiver is readily available 
through trade supply houses, includ- 
ing chassis, 


- the bulb, you will need the ring assembly 
illustrated. This can be Leal et begat 
enough, using ordinary bench tools an a btadkate: 
a plumber’s soldering iron Bi iroaker thet city 


HOW TO MAKE Bre aunptd’ front aur 


Cut the requisite, strip of brass first, PE IEE ROR LEDS. 
- bend into a circle, lap the ends and 
secure with a couple of flush rivets. ‘ 

"Next step is to attach the two angled 
brackets which receive the bolts at the 
. apex of the V straps mentioned earlier 


EHT cage © sub-chassis 

For those who want 
blueprints. can 
office for 


ture tube up and into place, slipping the 
ring assembly over the neck and over 
the bolts terminating the V straps. Lock 
into position with wing nuts tightened 
firmly but not excessively 

The tube should be mounted, by the 
way, with the £.H.T connection on the 
ri_ht, as you look into the reas of the 
cabinet. 

The yoke goes into position next. with 
the leads coming out the underside, The 
bakelite plate goes behind this and is 
held in position with a further two wing 
outs. 

Two other ite have to be added be: 
fore the picture tube can be operated. 
The first is the centering magnet which 
slips on to the neck of the tube. nar- 
row end first. Set the two levers close 
together to begin with and push it for 
ward to about +in behind the yoke re 
taining plate. 

The second item 1s the ion trap mag 
net, which is quite critica] in its place 
ment. 


‘They can be made up from the, same 
material as the ring. 
Sufgested procedure is to shape the 
rear section of: each bracket first and 
attach to the ring by a single rivet. The 
_ front sections can then be formed and 
riveted in position, the sections being 
held together right at the tip by a further 
small rivet. — Soi 

This done. the whole assembly can 
be warmed over a gas ring and all 
joints securely sweated, with the aid 
of a large soldering iron. 

You will need a few inches ot sponge 
rubber to act as a cushion between the 
edge of the tube locking ring and the 
glass envelope. We used a length of 


ee ee? 


lin x lin rubber. obtained from an auto 
‘supply house. It was partially split along 
its length and slipped over the. forward 
_ edge of the ring. : 
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"3716" dha. 
COUNTERSUNK 


PACKING CONTOURED 
TO TUBE FACE 


Slip u over the tube ueck trom the 
side so that the tiny magnet block is 
about in line with pin 12 on the base, 
with the red spot downware, adjacent 
to pins 9 and 10. It should be about 
tin to gin from the bakelite base. 

At this stage, the picture circuits are 
ready for their initia) test. It is assumed 
that the, receiver has already been in 
partial] operation, receiving sound from 
the stations If you have been able’ to 
check the operation of ‘the synch. sepa- 
rator and the two oscillators with the 
aid of a CRO—even an audio type CRO 
--so much the befter 


You may or may not have had the 
deflection output amplifiers in operation. 
As mentioned last month, these should 
not be operated unless the yoke is con- 
nected to form a load, though it does 
not necessarily have to be in position 
around the neck of the picture tube 


SET CONTROLS 


It the line and frame circuits have 
not already been synchronised by means 
of a CRO, set the Frame Hold potentio- 
meter at half rotation and turn the Con- 
trast and Brightness full off. 

Screw the Line Hold contro! in ull 
the adjusting screw protrudes about one 
half-inch from the base of the coil. Set 
the core of the Sine Wave oscillator 
coi] about half-in. half-out of the wind- 
ing. 

Set the Horizontal Drive capacitor at 
about half .adjustment, likewise the 
Height. Width and Linearity controls 
They will not remain at these settings 
for long, but it is more sensible to start 


‘ 


‘from a centre sefting than from either 


extreme. 

The first job is to check on the pres- 
ence of EHT for the picture tube. Con- 
nect the deflection yoke to the receiver, 
connect the earth wire from chassis to 
the picture tube coating and framework, 
but do not plug in the picture tube 
socket nor the EHT lead. 

With an EHT voltmeter available, it 
would simply be a matter of measure- 
ment, but, in the absence of such an 
instrument, much cruder methods must 
be adopted. Let the lead dangle freely 
about an inch above the table top. with - 
the metal connector exposed 
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the. world’s first 
“Travelling Wave’ 


TV Aerial 


WHAT THE 
“TRAVELLING WAVE” 
PRINCIPLE MEANS 


Ideal phase relationships on al 
channels. 


Optimum impedance 
on all channels. 


matching 


Equal flow of current in 
dipoles on all channels. 
? 


Fullest use of transmitted energy 
on all channels — all elements 
except reflector are! ‘'driven.”’ 


IN SHORT — FABULOUS PER 
FORMANCE ON ALL CHANNELS 


SENSATIONAL 3 AND 5; 
ELEMENT MODELS! 


Amazing T-W performance for subur- 
ban’ and. near-fringe areas, too! 


Wonderfully compact’ and rugged’ 


(5-element) (3-element) 


Manufactured by CHANNEL MASTER PTY. LTD. (Inc. in Vie). | 


182 YORK STREET, MELBOURNE. ‘MX6512, ee 


752 PITTWATER ROAD, BROOKVALE. XW0221 ae 
World’s* Laigest TV Aerial Manutacturers . ee Bena 7 ve 
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T. W, 7 Element Model 350 


Revolutionary new design provides 


picture quality never before possible 


After two years of research—a completely new kind of VFH 
serial, 


The T-W is Channel Master’s greatest achievement. 


THE T-W BRINGS BETTER TV PICTURES EVEN IN” 
DEEP-FRINGE AREAS | 


Where do you live? Miles from a TV in at full power the channel you're 
station, where good reception is a prob- tuned to 
lem? Have you resigned yourself to gat : 

The Channel Master T-W offers excep- 
tional resistance to wind stress... lasts 
‘years longer than other aerials. I's all 


Double- 


strength ‘'truss" construction throughout 


“snow' and "ghosts'’ and annoying 
interference because your home sweet 
home is in a fringe area? Now, there's 
an answer for youl This completely new aluminium...can never rust. 
Channel Master T-W aerial is designed 
to make. practical use of the sensation. makes. it the most durable home aerial 


flies, 
ever, designed, The 7-element 


al, high-power Travelling Wave" prin- 


ciple. That means it electronically re- 
5-ELEMENT and. +3-ELEMENT 
near-fringe 


inforces the signal on all channels (1. to aerials. 


10). What's more, ‘this new design act- models are engineanee? fo 


ual'y rejects unwanted signals as it pulls or suburban areas. 
: 


CHANNEL MASTER LEADS THE WORLD IN TELEVISION 
. AERIAL RESEARCH . if 


operating on revolutionary new. electronic principles. _ 


in stations beyond the eal ° other » 


Only Channel Master could produce an aerial like the T-W. Enormous facilities for 


research and field testing were required. American problems of vast spaces and the 
need for taking’ reception over wider areas are the same as in Australia. ‘Channel 


Master's Australian engineers feed survey information, meteorological data, contour % 


maps, etc., to the American laboratories. The result is'a service to Australian fatal, 


lation companies and radio retailers that is incomparable. Any problems you may 
have, call Channel sekgebic — they have the ariswers. 


Distributors: N.S.W.— bere Bros. Pty. Ltd., 252 Dowling St. 4 
East Sydney. FA6643. Neha 
Vic.—W. Franki (Melb.) Ltd., 380 Bourke St. Melbourne. 


it 
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ne 
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issues from the loudspeaker, 


‘twofold. 


way. 


-apart from normal 
ponent values, 


the screen. 


ally, at 


of a pattern 


. an ordinary multimeter. 
ory Radig, Television: & Hobbies J 


‘ = i } 
Switch on and, ae the time sound 


you will 
probably hear and see a corona dis- 
charge from the connector. If! not, 
earth one end of a multimeter ledd and 
‘bring the prod gradually towards the 
metal tip. A single discharge or spark 
will be énough to indicate that the EHT 
circuit is working in a fashion. Don’t 
play with if after that. 

Switch the set off and use the same 
earthed multimeter lead to remove. any 
charge from the circuit. Do likewise 
to the picture tube EHT nipple and 
connect the two together. 

It is a good thing, by the way, to 
develop the habit early of, discharg- 
ing the EHT. circuit Hekine hand- 
ling the wiring or the picture tube. 
The charge can linger for at least a 
full day and, while not directly dan- 

. gerous, could conceivably cause one 
to mishandle a tube, with disastrous 
results. 

Now plug the picture tube socket on 
to the base, prop up a mirror so you 


-see the tube face and switch out all 


unnecessary room lights. Check to see 
that the Brightness pot is set for MINI-. 
MUM brightness and switch the set on. 


DAMAGE TO TUBE? 


The point behind this precaution is 
In tHe first place, no pattern 
at all may appear on the screen unless’ 
the ion trap magnet is close enough to 


‘optimum setting to direct the electron 


stream through the gun structure. ; 

_ Secondly, in an attempt to obtain a 
pattern, the Brightness control may well 
be advanced to the limit, causing in- 
tense local heating where the mis- 
directed electron stream strikes some 
portion of the gun structure. . Some 
manufacturers claim that permanent 
damage can be done to the tube in this 


By keeping the room illumination low, 
at first switch-on, it is possible to see 
the first trace of screen illumination and 
to move the ion trap magnet in the 
right direction for increased brightness. 

It is not possible to predict a position 
for the Brightness. control where a _ pat- 
tern should become visible because, 
variation in com- 
the beam current cut- 
off bias can vary widely with individual 
tubes of the same type. 

The only direction one can give is 
to advance the Brightness control “gradu: 
ally until some illumination appears’ on 
If nothing is evident by the 
time a mid-setting has been reached. 
leave the control in this position and 
try a small movement of the ion trap 
magnet, moving it slightly fore and aft 


‘and slightly around the neck. 


~ BRIGHTEST TRACE 


Tf still no trace appears on the screen, 
advance the Brightness control and try 
again, The magnet should be set. initi- 
the position which gives the 
brightest trace. 

Normally, this should be some) kind 
spread over the whole 
screen. A bright line across the céntre 
of the screen only would indicate that 


the line circuits are working and (in- 


cidentally) supplying EHT but that the 
frame circuit is. inoperative. 

In the event of this happening, reduce 
the brightness of the line to a. work- 
able minimum and check to see that the. 


4 B-plus boost voltage is present. It should 


approximate 500 volts, as measured on 
Lack of this 


uly, 1957 


Na ae 


See Gan oases 


A photograph of the complete 
togefher inside the cabinet. 
the roof of the cabinet, 

ground 


voltage or lack of vertical deflection 
with this voltage available would indi- 
cate a fault, which would have to be 
traced out. 

Assuming all is in order, however, the 
pattern on the screen will probably be 
completely random and non-synchron- 
ised. Vary the fine tuning control till 
the pattern is most clearly defined—a 
setting which will not necessarily corres- 
pond with maximum sound volume. 


VERTICAL LOCK . 


Now rotate the Frame Hold control 
till the pattern appears to stabilise; at 
Jeast in the vertical direction. The lock- 
ing action, should be quite positive, the 
pattern holding oVer several degrees of 
rotation. 

To lock the picture horizontally, vary 
the core setting in the Sine Wave coil, 
using a non-metallic screwdriver. At one 
extreme core setting, the picture simply 
fails to lock; at the other a form of 
motor-boating is. likely to occur in the 
horizontal oscillator, producing -a_pat- 
tern ‘of overlapping spiky lines, with an 
audible squeaking effect from the deflec- 
tion components. 

The locking position, somewhere in 
between these two limits, should once 
again be quite positive, giving you an 
obvious, if not optimum, picture. Hav- 
ing obtained it, various other adjust- 


-ments can be made which will improve 


its quality and presentation, . 
A whitish line down the centre of the 


picture, about a half-inch wide, indicates . 


picture tube 
The mask plate wedges up behind a cleat across 
while screws through the angle brackets in the fore- 
secure the bottom 


_ BRACKET 


and mask “assembly, as it goes 


that the horizontal drive to the line out- 
put valve is too high. Screw-in the hori- 
zontal drive capacitor in the EHT cage 
until the line just disappears. 

If no line is apparent, screw the drive 
control capacitor out until the line ap- 
pears, then screw it in again till-it just 
vanishes. At .this setting, with the de- 
flection components specified, the oper- 
ating conditions for the EHT rectifier 
should automatically be at near optimum. 
_ Next step is to re-check the setting 
of the ion trap. While set nominally 
for maximum brightness, the trap also 
has a vital effect on beam focus. The 
ion trap should therefore be checked 
against various settings of the Focus 
control until the line structure is sharply 
defined. 


SHARP FOCUS 


Whether you prefer to view ‘the pic- 
ture this way is. another matter. The 
important point is that the tube is cap: 
able of very sharp focus over the whole 
area of the screen and the initial adjust- 
ment should aim at achieving it. Focus 
can easily .be degraded later, if desired, 


-by rotating the Focus control. This latter, 


by the way, 
ment. 


By slackening the two rear wing nuts, 


is very broad in its adjust- 


_the deflection yoke can be rotated bodily 


to. ensure that horizontal and vertical 
lines in the picture are, in fact, so 

By following the manufacturer’s dia- 
grams, the picture should be correctly 


~ 
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NOW! At reasonable cost you can enjoy 


GENUINE fel B ELITY 


4-SPEED 
NO FLUTTER .. NO WOW . . NO VIBRATION—it’s electronically balanced. 


4 


HIGH FIDELITY 
— 4-SPEED- me 
RECORD PLAYER 


Bringing you the features and reproduction quality you have been waiting for! Madé 
in Australia and designed specially for Austrelian “Hi-Fi” requirements, and backed 


by the world-wide B.S.R. experience in quality motor manufacture. 


QUALITY FEATURES OF THE H.F.8:— 
* Vibration-free electronically balanced 4-pole motor * 9” Heavy steel : - PRICES: 


turntable rotates on ball-bearings fer smooth operation * Rumble reduced 3 
to an absolute minimum * Air-cushioned rubber mat protects records Lt Ce eee ae , 
* Flutter and wow completely eliminated * Neutral position eliminates 10,000 ¢.p.s a £13/ 5/- od 
flat spots on jockey pulley * Four speeds—16 2/3, 33 1/3, 45, 78 * Sen- : 
sitive silent B.S.R. automatic stop * Micro-finish needle bearings on 2. bodes eae ed : with €19/15/- 
pickup arm * Die-cast arm eliminates warp wow, and allows tracking “g sali ite Sep | 


pressures as low as 3 grams * Adjustable stylus pressure * Choice of 3. H.F.8 player with Gold- 

pickup cartridges—suits all with 4” mountings, *« Spectacular true high ring Mu-Metal shielded Ate 
j 3 : y : Variable Reluc tance 

fidelity performance can be obtained when fitted with the Goldring Cartridge No. 555. - £16/5/ 
Variable Reluctance Cartridge “555” in conjunction with a suitable (20-16,000 c.p.s.) ir 


mE EEE Sc See the H.F.8 at leading radio houses | 4. As | above, but with p92 /15/. 
Technical enquiries to the sole Australian Distributors: — pons Eire sees 4 


GOLDRING ENGINEERING 3. 


449 Kent Street, Sydney. BX1275-6 a 


- » me 
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*. error is 


4 
/ 
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aN 


bee: 


~~ markedly with 


- ing control 


Ory 


a few per cent over-scan. 


Skah Aiea 
Ai ten ic era - 
Ti weet ae acs Ae | 
pti ye) : 


alee 


presented, If, a chance, it is upside- 


transposed -left-to-right, an 
indicated in the transformer- 
to-yoke wiring: 

Don’t try to correet it by swap- - 
ping over leads at random. Certain 
windings within the yoke are shunt- 
ed by damping components and the 
random reversal of leads can pro- 
duce a picture which might be the 
right way round but suffering from 

_ “ringing” effects. 

' At this stage, the precise effect of the 
Fine Tuning, Contrast. and Brightness 
controls can be observed. 

Optimum settings for the last two 
are obvious enough and. will vary with 
the ambient light 
ions: — 


BRIGHTNESS CONTROL 


The Brightness control should be set 

at a point which gives the impression 
‘that known white areas in the, picture 
are white, without distressing glare or 
flicker. The sensation of flicker varies 
individual viewers but 
is always aggravated by having the 
‘Brightness control too far advanced. 
+ The Contrast control. largely, deter: 
mines the apparent. density of the black 
areas. It should be set so that obvious 
blacks ‘in the picture gives that visual — 
impréssion. Too high a setting loses the 
deeper-grey tones, clothes most char. 
acters in black and produces a_ black 
blob on their heads in place of -apro- 
-perly high-lighted hairdo! 

You will find also that the Fine Tun: « 
has a marked effect on 
picture quality. In one direction, the 
sound may become somewhat louder 


down or 


but the picture tends to develop halo 


effects and to lose its darker areas. 


Tuning further in the same direction \§ 


first causes streaks to flash across the 
picture in time’ with the sound, beyond 
which the picture ‘may disintegrate com-’ 
pletely. 

.Tuning towards the limit in the other 
direction will retain the picture but 
result in a loss of fine detail. Simultane- 
ously, the sound level may diminish and , 
ultimately disappear. 


HOW TO TUNE 

The optimum tuning position is 
usually just clear of the region where 
sound streaks appear across the picture, 


- at which point the»sound level should 


be good, likewise the balance in the 
picture between dark areas, outlines and 
detail. ; 

If- this balance cannot be achieved, 


it can be accepted as prima facie evid- 


ence that all is not well with the overall 
pass band, or with the adjustment of 
the intercarrier sound channel, | While 


». that may be cause for concern in itself, 
it need not. hold up preliminary adjust- ° 
A ment of the picture. 


Merely tune for 
the best picture, irrespective of sound 


and proceed. . 
Adjustment. of picture linearity and 


_ «size is best- done with a test pattern 


on the screen. These are available 
. freely from local stations during the day 
during periods preceding normal 


transmission, 

The deflection components used in the 
original receiver are expressly, designed, 
according ‘to the manufacturer, to give 


ensure that, with variation in compon- 
ents, line voltage, etc., the picture need 
never diminish below the size of the 
mask. yy 

‘Screw: “out: “the: width adjustment till 
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and viewing condit- 


This is to: 


‘small overlap. 


RUBBER 


A close-up view of the clamp assembly which holds the tube in position and hick Y 
“also clamps the yoke aganst the bulb flare. A spade clip at the end of an earth lead 
from the chassis can slip under one of the wing nuts, earthing the assembly and the 
outer tube coating. 


as ech of the picture content as pos- 
sible is framed within the mask. If, 
of course, the picture can be narrowed 
to less than mask width, screw the ad- 
justment in again till the picture oc- 
cupies the full width of the mask open- 
ing with an additional small overlap at 
each erid. . 


VERTICAL ADJUSTMENTS 


“Now turn attention to the Vertical 
Linearity and Height ,controls, As we 
mentioned earlier, these are inter- 
dependent in their function, and must 
be adjusted for best mutual e. ect. 


You will.find that the Linearity con- 
trol tends to compress the top of the 
picture and open out the bottom as the 
amount ‘of resistance in circuit is re- 
duced.” The Height control 
open out the top of the. picture more 
than the bottom, as the tapping is 


. rotated toward the cathode end. 


In practice, the best’ procedure: is to 
set the Linearity control at about Rentre 
rotation and adjust thé Height «| 
picture fills the screen, again with a 
Observe the line. struc- 
ture and note whether the lines are 
more Open in one region than another. 

Now rotate the Linearity. 


tends to. 


‘control 


by a few degrees, re-set the ‘cight and 
re-check the -line structure. If the 
lvearity has improved, turned the 


Linearity control a few degrees further, 
readjust the height and check again. If 
the linearity has worsened, reverse the 
direction of adjustment. 


During the process you may become 
aware that the picture is off-centre on 
the screen and this calls for an adjust- 
ment of the centering magnet. 

It is difficult to give precise directions» 
about the way to do this, except to say 
that the magnet unit has the weakest 
total field when. the levers are together, 
the strongest when they are diagonally 
opposite, with varying patterns when Oc- 
cupying intermediate. positions. 


TRIAL AND ERROR 


The idea is simply to rotate the 
centering unit in its allotted position on 
the neck and with the levers in various 
relative positions. It should be possible. 
to find a setting which centres the pic- 
ture almost exactly on the screen. 

After the initial run through, all these. 
picture adjustments are best rechecked 
with. a circle test pattern on the screen. 
It should be possible to get something 
very close to a true circle but beware 
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SO ae ee oe ee ee ee ee) eee 


NOW AVAILABLE 


It you have many ecuenien on hand, and require only some of the 


special parts, the following are now available: — 
Realy drilled T.V. receiver chassis with 3 brackets and E.H,1. box suitable 
ssehinaie re plated and. 


for “R.T.V. and H.” tuner or commercial tuners, 

passivated £3/12/6 
Ready drilled brass tuner box ; setae Fe : 19/- 
Set of 10 A.W.A. Defiection poraponents : ARcae £13/6/- 
Ready drilled, cadmium plated chassis for LB Strip iin estusre _ 19/6 
Power Transformer to “R.T.V. and H.” specifications ee £6/18/- 
Filter choke 2 £1/15/- 
The A.W.A. 17HP4B is the correct picture tube £30/14/- 


Picture masks available ex stock and cabinets now in production. 


(POSTAGE EXTRA ON ABOVE PRICES). 

IMPORTANT. Before buying any individual components for your T.V. 
set, investigate Electronic Parts price for the kit, complete or in sections 
—it’s amazingly low. Think of it, for just over one hundred pounds, 
you can buy the whole kit, including picture tube 


i 

Send for full details NOW ~ 

| 

To ELECTRE NIC PARTS PTY. LTD. - 
WA 

Dear Sirs, i 

Please forward descriptive price list of the T.V. Kit Set. : 

4 

NAME os) ale Se 

| 

ADDRESS... Oe ae ee ea 1 

fio 

eb erseepeeGeetes cose gees sss eee esses cecermmece sss eecSSeasetes seceses scsesto: i 

EOP EE eo evans UMNO Cv AL Oe i 
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eaters FM Meee 


Yes, you save waa 
make money when you 
build an E.P. kit set! 


17in TV set! 


The "R T.V. & H." Television Set is a winner. 

We have built it and can testify that picture 

clarity is better than most, and equal to the 

best comniercial sets. This outstanding design 

offers the hobbyist a remarkable opportunity 
to make a first class T.V. Set at extremely - 
low cost. 


Complete Kil available 


The E.P. kit is complete with all necessary high grade 

materials, right down to the last nut and bolt. Write. 

phone or call for descriptive price list. Everything 

as specified by "R. T.V. & H." 

@ To spread the cost, the kit may be pucebaeed in 
the four constructional stages described in "R, 


CY. 8H" 


& egehetony checking and alignment service ayail- 
able. 


@ Working model on view at our premises. 

Yes, not only can you check your assembly and wir- — 
ing against our master model, but if you‘ wish we 
will check and align your completed: TY. set. - 


It’s easy with an E.P. Kit 


@ Ready drilled chassis, including brackets, E.H.T. 
box etc., all cadmium plated. 

@ All special mechanical parts included — ie. knob 
bushes, pot'-shafts, pot'-bushes, etc. 

@® Designed to use "R, T.V. & H." tuner kit, or 
ready built commercial funers. 


@ There is a choice of several |.F. strips and other 
major-components, i. 


- 


ae 
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THE KIT SET SPECIALISTS 


E. S. & A. BANK BUILDING § 
(opp. Grace Bros.) ; 
Corner Broadway & City Rd., Sydney, 
Phone: BA4891-2-3 
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BUILD IT 


YOURSELF ! 


Playmaster 


Designed by "Radio, Television and Hobbies” this high-grade 


equipment offers combinations of units to suit every re- 
quirement. Quality: of teproduction on performance and 
figures is amazing. Furthermore, the cost is much lower than 
that of similar powered imported units. If you prefer to 
build your own hi-fi gear, we can supply the kit of parts 
céntainihg precisely the same high-grade components as 
are used in the completely built unit. 

The range includes high quality amplifiers from. 20 watts 
to. 5 watts, control-units;.and a complete range of tuners, 
(including the latest F.M. tuner). You are invited to write, 
phone or call for illustrated descriptive catdlogue. 


THE HI-FI SPECIALISTS 


E.S. & A. BANK BUILDING 

_ (opp, Grace Bros.) 
Corner of Broadway & City Rd., 
Sydney, N.S.W. PHONE BA4893 
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e High Fidelity amplifier 


e Control Units e Tuner 


SPECIAL! | 4 COMPLETE HIGH GRADE 
PLAYMASTER OUTFIT FOR UNDER £50 


If you. are keen to obtain hi-fidelity reproduction, something. muth 
better than could be expected from even the more expensive radio- 
grams, this genuine hi-fi outfit will appeal to you. It comprises Play- 
master 5/6 watt amplifier (available as a kit or completely built), 
the sensational Magnavox 12 WR twin cone speaker and latest Dual 
record. player, Operated from a suitably designed cabinet, it gives 
truly, superior quality reproduction of your recordings. Send now for 
Playmaster catalogue. 
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Send for details NOW 


TO ELECTRONIC PARTS PTY. LTD. 

Dear Sirs, ; 

Please mail me your free catilogue describing Playmaster 
Hi-Fi equipment. 
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FIRST WITH THE LATEST! 


TRANSFORMERS and FILTER CHOKES are FIRST. to add NEW types to their 
already unparalleled range to pe for EVERY REQUIREMENT. 


R.T. & H. 17in TV RECEIVER R.T. & H. WIDE BAND CRO. 
POWER TRANSFORMER—PF1 193 H.T. POWER TRANSF.—PF 1229 
PRIM.  200-220-240V 50 C.P.S. PRIM.  230-240V 50 C.P.S. 
H.T.SEC. 295-0-295V 275 mA Bisa H.T.SEC. 340-0-340V 150 mA | 
L.T.SEC. 6.3V tapped 5V-3A E.H.T. & FIL. TRANSF.—PF 1230 

7 6.3¥9A PRIM. _—-230-240V50 C.P.S. 
FILTER CHOKE—CF 388 x E.H.T.SEC. 860V. 2 mA” 
1 Henry 285 mA 26 ohms D.C. L.T.SEC.  4V tapped 2.5V-1A 

¥ 6.3V tapped 4V-1.1A 

cat eee iG ern ' 63V.3A, 5V-2A 

PHILIPS 17in TV RECEIVER FILTER CHOKE—CF 396. 
POWER TRANSFORMER—PF1129 4 Henries 200 mA 50 ohms D.C. 
PRIM. — 220-230-240V 50 C.P.S. : 


L.T.SEC. 6.3V-2A, 6.3V-4.5A, 6.3V-4.5A 
4 UNIVERSAL VIB. TRANSF.—VT 254 
FILTER CHOKE (LI) —CF 36 PRIM. 6V-3.9A OR 12V.2A 


3. Henrigs 300 epea9e oti, BG. | OUTPUT NON-SYNC. 250V 60 mA 


FILTER CHOKE (L2) —CF 102 SYNC. 220V 60 mA 
(STANDARD PREFERRED TYPE) 


I5 Henries 60 mA 300 ohms D.C. ae TV VERT. -O.P. TRANSFORMER 


VERT. OUTPUT TRANSF.—OP 327 O.P. 347 : 


To couple 6BM8 to 10.4 mH yoke for I7 inch picture To couple 6BM8 to ROLA TVI003 or similar high 
_ tube impedance yoke for 2! inch 90 degree picture tube 


“DATA SHEETS ON ALL OF THE ABOVE TYPES ARE AVAILABLE ON ‘APPLICATION 


Available from leading suppliers throughout Australia 


INTERSTATE AGENTS: __ 
MELB.—McKINNON NICHOLLS PTY. LTD., 468 COLLINS ST. MB1501 


ADELAIDE—L. W. & L. F TYQUIN, / V1 PITT ST. LA4075 
BRISBANE—KEITH PERCY & CO. PTY. LTD., 179 ELIZABETH ST. B1757 
PERTH—-ATHOL M. HILL | 842 HAY ST. B6500 


Manufactured by: 


FERGUSON TRANSFORMERS PTY. LTD. 


FERGUSON LANE, CHATSWOOD, N.S.W. JA8491 
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of adjustments) which produce good 
linearity at the centre but which cause 
h: the top. or bottom of the. picture to 


i 


- open. out sharply. eet) 
If compromise has to be made, 
_ which should be slight only, it is pre- 
_ ferable to have a small non-linearity 
at the centre, which will not be noticed 
in an ordinary picture, than to have 
Re elongation of heads and feet 
as figures move about the screen. This 
elongation effect can be most discon: 
e certing, o/s pa. 5 
__ The horizontal linearity in the original 
receiver was never a problem but the 
effect of the adjustment can be observed 
during these tests, 
At; this stage, it may be worthwhile 
to re-examine the setting of the Line 
~ Hold and Sine Wave coils. 

Tf the core in the Sine Wave coil. is 
_ screwed slowly in one direction from its 
normal “hold” position, an . obscure 
; “ringing” effect is noticeable, vertical 
lines becoming wavy. ~ \ 


y 
4 , 

_ ADJUSTMENT . 

_  Screwing the coré away from this 
position gradually straightens the lines, 
_ then the whole picture is 
._ moved sideways, with all vertical lines 
strictly straight. Further adjustment of 
thé coré in the same direction suddenly 
- produces loss of synchronisation, 

. If the core is set too close to one 
_ extreme, vertical lines may show some 


p: 


- curvature, though the picture will syn- . 


- chronise very easily. With setting to- 
wards the other extreme the oscillator 
‘may not. synchronise immediately, 
_ when switched to a new Channel. 


q It is worthwhile to experiment with 
; 


ae 


relative settings of the Line Hold con- 
trol and Sine Wave core, to determine 
those which ensure immediate synchron- 
isation without distortion of vertical 
lines. 

_. For the sage of reference, the Fold 
» controls never need touching in the 
_ original receiver’and synchronisation is 
- immediate, no matter how quickly the 
i, Channel selector is operated. 

. With the: picture properly adjusted, 
‘ the accuracy of the line interlace can 
_ be observed. You can do this by “playing 


t tricks” with your eyes. 


4 
_ CHECKING INTERLACE 

; Look at the top of the screen care- 
i fully from about 15 inches away, then 
_ deliberately and slowly shift your gaze 
4 downwards, looking at the line structure 
as you do so. Your eye will suddenly 
- geem to see the whole line structure 
gradually moving down the screen. 


The same strobing effect can be 
obtained by moving the eyes upward 
_ from the bottom. 
Then, by staring fixedly at a par- 
ticular point in the picture and not 
- allowing the eyes to wander, it should 
_ be possible to observe how the two sets 
of lines combiné to cover the picture 
area, 
' With sharp focus and perfect, inter- 
lace, only a faint darker streak should 

be visible between adjacent = scan- 

ning lines. In practice, perfect interlace 
is difficult to obtain and the. spacing 
between adjacent. lines may not be 
exactly equal, though both should be 
- discernable. ‘ 

Tf the scanning lines are boldly appar- 
ent, with. black spaces between them 
~ equal to the line width, and if the strob- 
ing effect previously mentioned cannot 


_ be observed, it can be assumed that the’ 
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gradually 


Here is an unretouched photograph of 
the IF pass band characteristic of the 
original receiver. The 36Mc_ point is 
just perceptibly above halfway on the 
left-hand slope, while 31.5Mc is about 
25% down on the right-hand side. 


interlace is not operating at all and that 
the two sets of lines are pairing. 

There is no basic reason why this 
should happen in the RT &H receiver, as 
far as circuit design is concerned. The 
one thing which will cause it above all 
others is a leakage of energy from the 
line deflection circuitry to the frame 
oscillator valve. 

We have already stressed the import- 
ance of preventing this beneath the 
chassis, by suitable orientation of wiring 
and by the use of the small shield. plate 
specified, 


DEFLECTION LEADS 


Above the chassis, trouble can follow 
if the deflection leads to the yoke are 
allowed to dangle near the frame oscjl- 
lator valve. This can easily happen un- 
noticed, particularly when.the chassis is 


finally installed in the cabinet. Keep 
the leads up out of the way. 
Though not directly specified, the 


original chassis did have a shielded valve 


. base around the vertical oscillator and 


the use of a can over this valve is a 


- simple precautionary measure, 


The remaining item which calls for 
special comment is the sound trap in 
the cathode circuit of the video ampli- 
fier. We must confess to another slight 
error in the circuit which was not speci- 


THE CIRCUIT 
FR EADERS are reminded that the 


circuit of this receiver appeared | 
in the May issue and that certain 
minor corrections were listed in the 


June issue on page 64. Note that 

the sound trap tuning capacitor 

should be .0022mfd. not .003 as 
; ‘shown. 


The 3,900-ohm 4-watt resistor shown in 

the parts list should read 3,300 ohms. 

For the Contrast control, use a full 

size 500-ohm carbon potentiometer. 

Cathode of the 6BQ6/6CU6 connects 
to pin 8. 


fically mentioned last month, The tuning 
capacitor across this trap should be 
.0022 mfd. as shown in the parts list, 
not .003 mfd as in the circuit. 

_ The easy way to. adjust the trap is 
to feed a 5.5Me signal through a capa- 
citor to the grid of the video amplifier, 
observing the oufput at the plate on a 
VTVM. probe or wide-range CRO. 


— 


Simply adjust the trap for minimum 
output as the trap passes through reson- 
ance. 

In the absence of stitable test equip- 
ment, the trap can only be adjusted by 
Observing. its effect on the 5.5Mc com- 
ponent in the picture. If such a com- 
ponent is present, it will cause a very 
fine pattern along each line, not much 
longer in detail than the line is wide 
Adjust the trap until the pattern is least 
apparent. ; 

Fitting the receiver in the cabinet calls 
for no special comment, most of the 
detail having been covered earlier in 
the article. The control knobs, however, 
require ‘some. explanation. 

Both the Fine, Tuning and the Bright- 
ness control have shafts larger than the 
normal quarter-inch diameter. In the 
original receiver, the Fine Tuning shaft 
is 5/16-inch and the Brightness shaft a 
trifle less. 


CONTROL KNOBS 


Standard 1 5/8-inch radio knobs can 
be opened out to the necessary dimeén- 
sions with a blunt drill or a suitable file. 
Make them a tight push: fit, so that 
reliance does not have to be placed on 
the grub screws. 

This done, file the front of the knobs 
flat for a diameter of about #-inch. 

Standard 14-inch knobs of the same 
type will serve as the band selector and 
volume controls, the latter bushed down 
to shaft size with a scrap of 4-inch tube, 
split along its length. 

One-inch knobs serve for the three 
minor controls in the. centre’ positions, 

The subject of television aerials, feed- 
ers, etc. has been covered in earlier 
in earlier issues (November, December, 
1956) and does not call for further 
lengthy comment. 

In average areas a fan-type aerial or 
equivalent should provide the right 
order of signal for the receiver in its 
present form, being well within the 
capacity of the simple A.G.C. system. 


- SIGNAL OVERLOAD 


Close to the transmitters, the signal 


level from a large aerial may be exces- 


sive, especially on Channel 1. Excessive 
signal can cause excessive contrast, 
“negative” picture effects and haloés. In 
extreme cases, clipping of the synch. 
pulses in the IF channel’.can produce 
loss of synchronisation or tearing of 
the picture. 


These remarks apply, of course, to . 


any. receiver using a simple A.G.C. 
system and indicate the desirability of 
using a, more modest aerial in stich a 
case. t . 

Increased. tolerance to high level 
signals can be achieved very simply in 
the RT&H circuit by eliminating the 
delay and clamp circuit from the tuner 
A.G.C. line, allowing the full A.G.C. 
voltage to be applied to the tuner at all 
times. 

In the remaining space available, it 
is not possible to say very much about 
the i-allmportant matter of IF channel 
alignment. This whole subject will need 
to be covered in a future general article. 


At the outset, we assumed that readers © 


would purchase a completely aligned 
pre-fabricated IF strip and many, in 
fact, are doing this. 
however, are buying the components 
and wiring their own, 

Some afte using “Q-Plus” components 


as in the original set and, provided the 


(Continued on Page 121) 
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Plenty of others, ° 


grid and which therefore arenade the 
full high tension voltage. A lovely 
handful, indeed. 

Then, just when we’d all got. used 
to these: things and accepted the argu- 


ments as to why they were necessary. 
‘along came new valves without top 


caps. Better valves, mind you. — 
Why couldn’t.they have done. this in 

the first place and saved a whole era 

of worry and service calls? oh 


‘I must admit that, on the surface, it 


looks anything but consistent, but, -actu- 
ally, there’s a very simple and. prac- 
tical story behind it. It’s quite certain 
that valve manufacturers didn’t put caps 
on the top because they enjoyed doing 
so. Arguments over loose top- caps and 
over-long valve envelopes weren’t good 
for business. They just didn’t know a 
better answer at the time. : 


- THE. VALVE STORY 


The story has been told in other 
places at other times but, 


probably bear repeating in outline, at 
least. 

As was only to be expected; early 
valve manufacturing techniques. were 
borrowed freely from the lamp mak- 
ing industry and the most notable heri- 
tage was the ° “pinch” type of construc- 
tion. It is illustrated on the left in Le 
accompanying diagram 


My reference, last. month, to an "old- Hiner! wes apparently a bit "close to the bone” for a 


reader in Sutherland: NSW. He-reminds me of a fact which is only too evident, I’m atraid, - 
to my barber, my dentist and my children. |—we—are all getting older. at 


UR friend from Sutherland writes 

as follows, and I quote: 

“Dear Sir, 

“TJ notice your reference in the cur- 
rent issue to ‘old-timers’. I hope it 
wasnt in ridicule, 
mightn’t be far distant when a new 
generation will refer to you in the same 
terms. 

“Anyhow, I’m one of the ‘old-timers’ 
as you call them and | want to ask an 
old-timer’s. question. Why have they 
dropped grid caps again? I’m not dis- 
agreeing with the move, mind you, but 
it isn’t so-many years ago since we 
were fed with articles about why they 
were necessary. Something doesn’t add 
ap. 


First, let me assure W.P. that there 
was no thought of ridicule in using 
the term in question. Just the reverse, 
in fact. 

If we really want to be rude to some- 


_ body in these columns, we usually man- 


age to make it plainly obvious. 
However, W.P.’s question is a good 

one and the’ position may Jook rather 

confusing from where he stands. 
Back around 1930 and beyond, valve 


because the time ~ 


(W.P., Sutherland, NSW).” » 


electrodes were all brought out to base 
pins, which. were easy to remembes and 
easy. to wire. . 


Then, all of a sudden, top cap con-. 


nections appeared and they were a con- 
founded nuisance. They called for 
trailing leads out the top of coil cans 
and IF transformers. They called for 
clips,. which either fell off the top-cap 
or else stuck so hard that you, pulled” 
the cap adrift from the glass, fie to 
separate them. 


SHORT TO CAN 


Alternatively, they would short inter- 
mittently to the top of the valve can, 
particularly with valves which happened 
to be a bit longer than average. | 

For the unsuspecting; there were caps 
which connected to plate instead of to 


by Neville 


-and firing the “getter”. 


Connecting. leads were brought up 


through: a skirted tube, whose top was. 
heated and compressed to hold them. 


firmly in place. The leads were then 


trimmed .and. bent. on a jig to suit the. 


particular valve, _- (Ube 

The pinch also carried an exhaust tube. 
permit ultimate evacuation of the glass 
ulb. 

Operators then welded grids and plate 
to the support wires until the complete 
electrode structure was built up. 
done, the pinch assembly was put into 
an automatic machine, which sealed a 
glass envelope | over the tony -complete- 
ly enclosing it. 

Next stage in the manufacture, also 
carried out on automatic machines, in- 
volved extracting the air from the bulb 


was added, the: cathode heated and aged 
and the characteristics checked. 
This general technique, with variations, 


was used almost universally for many | 


years. It suffered a major disadvantage, 
however, in that leads from the actual 
electrode structure, down through the 


Then the base 


— 


since the © 
- question has been raised again, it will 


rn f 


This © 


pinch to the base pins were inevitably — 


two. inches or more in length. 


capacitance one to the other. 
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- This didn’t matter much With ordinary 
triodes or audio amplifiers, but it did 
‘matter when RF tetrodes and pentodes 


were introduced to overcome the prob: 


lems of grid-plate’ feedback. 


It was plainly futile to introduce a 
screen into the electrode structure to 
‘minimise grid-plate capacitance there, 
but do nothing to reduce capacitance be- 
tween relevant leads inside the pinch. 
_ base and socket. 


Since there was no easy way of short 
ening the leads, or of moving them fur- 


ther apart or shielding them one from 


the other, the only resource was to bring 
either plate or grid out the top of the 
envelope. Hence the practice of doing 


so. 


that way, had it 


INDUCTANCE PROBLEM 


still have been made 
not been for the fact 
that increasing use of the higher fre- 
quency bands also made it essential to 
reduce the length—and therefore the in- 
ductance—of, all internal leads. New 
manufacturing techniques simply had to 


Valves might 


be found. 


‘One of*the most significant advances 


‘was the development of metal valves, 


as illustrated. In these, the pinch type 


_ of construction was abandoned and elec- 


trode support wires passed straight up 
from the base pins, through glass beads 


in the,bottom of the envelope. 


This construction greatly reduced the 
length and inductance of the leads and 


also made it possible to reduce the ef- 


fective capacitance between any two of 


them by placing them on opposite sides 
of the base, with the metal exhaust tip 


and other 


“earthy” electrode pins be- 


- tween them. 


By careful planning and placement it. 
therefore, became possible to make suc- 
cessful “single-ended” RF pentodes. 


_ Though metal valves were not a com- 


—not lost. 


mercial success for other reasons, the les- 
sons learned in their development were 
Having broken away from the 


‘traditional “pinch” techniques, manufac- 


turers applied them to the development 


of modern all-glass miniatures.. 


\ 


The construction of a modern minia- 
ture is -illustrated at the right and the 


difference from the old pinch-type con- 


struction is” 
There is no separate base and no bulky 


immediately apparent. 


base pins—just wires which come 


straight up through the bottom of the 
glass envelope. 


J 


SERVE AS PINS 


_ At one end they act as pins. At the 
other, they are bent over and provide 
support for the electrode structure. In- 
cidentally support points around the cir- 
cumference of a circle make for a much 
more rigid assembly than support wires 
in a straight line. _ 

_ The important point is, however, that 
the leads are comparatively short, mak- 
ing for low inductance. And because 


they are short and well spaced, it is pos- 


‘sible to interpose shield vanes and other 
earthy” leads between grid and plate, 
thus keeping the effective capacitance to 
a smaW figure. 

In the socket, too, an carried: metal 
centre spigot shields grid from plate, and 


it is incumbent on the set builder to. 


keep the relevant leads well apart. For- 
get to earth the spigot and’ a “high fre- 
quency amplifier stage will oscillate like 
a champion. 
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OLD STYLE 


METAL 


[BASE PINS} 
MINIATURE 


A reader from Sutherland, NSW, thinks he can see an inconsistency in valve makers’ 
ideas during the past twenty years. Valves were originally single-ended, then, they 
sprouted top- caps for a while. Now they are back to single- ended. 


But I think the point should be clear, 
W.P. The single-ended construction is 
now only possible because of a com- 
pletely new approach to assembly, seal- 
ing and basing. 

Why didn’t they do it back in nine- 
teen-thirty something? Simply because 
thinking and techniques hadn’t advanced 
that far. 

Put yourself in the position of a fac- 
tory chief who has a “building full of 
expensive automatic machinery based 
on the bulb, pinch and bakelite base 
techniques. He can produce an RF pen- 
tode by the expedient of providing a 
metal top cap. 


THE "UNKNOWN" 


The alternative is some as yet untried 
technique of sealing metal pins into a 
glass button base. building an electrode 
structure on to it, then welding it to a 
glass bulb, without the whole thing dis- 
solving into a molten mass in the pro- 
cess. 

Even assuming it to be practical, he 
has: no machines to cope with such a 
technique on a mass-production basis. 
To develop and build them would cost 
a fortune. not to mention the many 
other machines. necessary to produce 
the special “bits” which would be need- 
ed for the new valves. ; 

What would you do? 

Of course you would. 

And that’s the way it is with so many 
new .things.- -They’re not suddenly in- 
vented, but. grow. out. of techniques de- 
veloped over many years. 

To change the subject, our worthy 
friend “The Serviceman” dumped a let- 
ter on my table the other day, which 
had originally been addressed to him 
via this office. 

“You buy all the arguments around 
the place,” quoth he. “Have a go at 
that one.’ 

“That one” was a letter from R.F.C., 
in Launceston, taking the serviceman 


to task for one of his statements. The 
letter is reproduced in precis form over 
the page. 

As you can see, our friend can’t un- 
derstand the statement that the mere 
substitution of a better speaker can make 
any worthwhile difference to the repro- 
duction from a mantel set. His idea 
is that you. should start at the other 
end, building a good amplifier first and 
making do with the best speaker you 
can afford. 

Well. I can’t entirely condemn either 
R.F.C. or the serviceman’s friend for 


their points of view, for they are both 


half right. 

It’s rather akin to an argument which 
I heard recently in other circles about 
what one should look. for in buying a 
second-hand -car. One maintained that 
a good engine and gearbox was funda- 
mental, the bodywork being -a second- 
ary matter. The other party maintained 
that bodywork 
never be restored, once ruined, but an 
engine and gearbox could. 


POINT OF VIEW 


The only 
an argument was that both were willing 
to compromise and that both of them 
would be better off than a man who 
bought a car having a bad engine and 
bad bodywork as well. 

In just the same ‘way, 
good sound demands attention to both 
the amplifier and the ancillary equip- 
ment. To provide either one without 


the other is to do only half the job. 


“But that doesn’t say that an improve- 
ment anywhere in the system won’t be 
noticeable or worthwhile. If any proof 


of. that is required, I need only refer. 


to our current television receiver. 


There’s nothing pretentious about the 
audio amplifier or the speaker either, 


but I’ve lost count of the number of 
people who have commented on the 
sound quality. 
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and upholstery could. 


thing obvious trom such: 


the .quest for 


$ Admittedly, the. performance quality 
of a loudspeaker depends upon design and : 
construction. But*we know that you intend neither to 
design nor build one. You will select one already designed 
and built. And when you sit back to an evening of 
musical enjoyment, the chances are you won't be thinking 
of flux density, impedence or cone suspension. 


i Certainly, the facts and figures are available for 


Goodmans High Fidelity Speakers ci 
and we know they will impress you. But, 
the point we make is that you select your 
speaker as you intend to use it... not on paper 
but by critical listening. The more critical 
you are the more confident are we that your 
choice will be Goodmans—for the best reason in the world— 


--- because they sound better 


oh Filed — 
LOUDSPEAKERS 


GOODMANS H6 TRANSFORMERS 


are specially designed for use with these Loud Speakers. “SERVICE ples CT 
BRIEF SPECIFICATION. af 

30 Watts Peak We carry complete stocks of | , 
Ea Ph eid spare parts and repairs canbe = —.— 

—~ThU, c : Lee ‘ - : 5 ae . 

Type available: 10,000 p to p to carried out,in an: capitalcity) as" a a 


15 oms, 15 to 600 ohms, 600 to 


in the Commonwealth. — 
15 ohms. 


r) 


| Ask for complete: literature on the Goodman's Range 


AVAILABLE FROM: 


All leading Distributors (A BRITISH MERCHANDISING PTY. LTD. AGENCY) eal ena 


Page Eighty-two ; Oe. | Radic, Television & Hobbies, Jul 


ye 1987 


Lent 


MR NSE Mrs ee Cou hike, Namie PAG i di iac@: CA ee od on ae SSE, Saar el 


_ Why? 


Well, apparently because the 8in 


_ speaker in a wooden cabinet is a cut 
: 


_ bass boost and the advantage of a clean 


above the usual mantel set. In addi- 
tion, it has a small amount of built-in 


__ FM signal input. 


is 


% 

¢ commercial radiogram, with the inevi- 
3 

3 


will undoubtedly deliver a more liberal 
and better-balanced signal~ than the 


table result that it sounds better. 
But don’t lose sight, either, of what 


_ our serviceman’s friend accomplished by 


using a large, well-baffled speaker with 


a good quality output transformer. 

He would have recovered a whole 
realm of bass response and some of 
the treble, which must have been miss- 
ing from the small output transformer 


_ and former small speaker. ' 


_ SOME IMPROVEMENT 


He must ‘have reducéd the total dis- i 
_ tortion by whatever margin of merit the 


large speaker had over the small ore. 


_ Furthermore, because the larger speaker 
_ would almost certainly have been more 


~ which can be most distressing through’ 


sensitive, he would obtain the required 


_ output with the amplifier operating at 


lower level and probably lower distor- 
tion. 4 

If all that didn’t add up to a notice- 
able improvement, I’d be very surpris- 
ed. I agree, however, that he might 
have realised nearly as much improve- 
ment at considerably less cost by using 
a large speaker of more modest design, 
properly fed and baffled. ; 


From past experience in these mat- 
ters, ['d say that the greatest danger in 


- adding a high quality speaker to a poor 


receiver or amplifier is that it will make 
audible gross distortion which might be 
present. 

_ Things like inadequate AVC, a badly 
designed detector circuit, or a faulty 
coupling capacitor can cause distortion 


a wide-range speaker system. But then 
I assume that our serviceman’s friend 


~ cess. 


Te ae ea ee ee ee ee ee ee ee ee ee Mee 


would, have made sure that-the set was 
working properly before he went to the 
trouble of adding the transformer and 
speaker, 


CORE TROUBLES 


with iron cores were apparently read 
and approved. 

There was also a certain sympatheti¢ 
support for my grouch about 
troubles caused by the iron-core adjust- 
ments in coils and IF transformers. 


It is quite obvious that many readers 


ances as those listed. Nor has the pro- 
finished. The spate of activity 
brought on by television set building 
has meant that more people are dis- 
covering for themselves the nasty little 
habits of iron cores. 


In a typical strip with 16 cores, 15 
of them might work like a charm. It’s 
that inevitable odd one that causes all 
the bother. It jams, or breaks, or slops 


about in the most exasperating fashion. | 


A reader from Mount Waverley, 
Vic., offers his own “solution” to the 


problem. The pun is his, not mine. It 


cy 


is in the use of beeswax. 


Quite frankly, I frowned somewhat 


at his opening sentence, much as W.P. 


In just the same way, RFC’s amplifier . 


My remarks recently about troubles. 


the, 


have suffered precisely the same annoy- . 


ARGUMENT FOR “THE SERVICEMAN” 


Dear Mr. Serviceman, 

am a constant reader of your 
articles, which I usually find most 
interesting. But 1 am afraid | spotted 
something in this month’s issue which 
brought me out of my complacency. 
It was the bit describing how a col- 


league had hum trouble caused 
through coupling with an ‘electric 
clock. 


Well that part of it | found most 
interesting but how on earth does he 
prove that a good quality speaker 
will make most of the difference to 
producing good quality sound? 

Did he imagine a great deal? Was 
it because his original speaker was 
small or old? Was it because it was 
mounted in a bakelite cabinet, which 
is poor at any time? 

My argument is that it is not pos- 
sible to get near to perfect sound 
reproduction from an expensive 
speaker using only a mediocre single- 
ended amplifier. Obviously, the best 
speaker in the world can’t get rid of 
distortion which such “an amplifier 
introduces. 

To bear up my argument, I have 
just completed the amplifier using 
two 6BM8’s as described in a recent 
issue of R, T-& H. Using only a 
cheap output transformer and a 
modest Rola 8-0 speaker, the differ- 
ence compared with our commercial 


must have done at my use of “old- 
timer.” " 

Then I realised that the word “beef 
had a purely accidental connection 
with another Australian colloquialism, 
which isn’t quite so complimentary. 

As to whether beeswax is better than 
any other wax for sealing cores, Tm 
not sure. E.B.,thinks it is. You may 
think otherwise. 

I’m not even sure about its being 
readily available. It may be in Mount 
Waverley and it certainly was on the 
mixed farm where I spent some of my 
youth. But in the wilderness of George 
St. or Collins St. it may be a com- 
pletely unknown commodity. 

One day last week, for example, I was 
fiddling with the IF channel in a_re- 
ceiver, the brand of which had best 
remain. unmentioned. All went well 
till I went to touch up the slug in the 
ratio detector transformer, the very 
last in the line and the most important. 

It moved a couple of turns, then stuck 
fast. 


VARIOUS METHODS 


I coaxed it, talked nicely to it, tapped 
it, tried a little gentle persuasion, then 
a modest show of force, all to no avail. 
I removed the bottom slug and tried 
a tool top and bottom but, no, it re- 
fused to budge. is 

By that time, the cardboard former 
had loosened from the end mouldings 
and one of the internal wires had 
broken. The transformer had to come 
right out, the core had to be cracked 
and chipped away, the winding repaired 

,and then the whole thing -soldered back 
again. 


with beeswax which, I think you'll 


radiogram is the difference between 
night and day. 
(R.F.C., Launceston, Tas.) 


THOSE COIL SLUGS 
Dear Sir. ~ 

I_read recently your “beef” on the 
subject of pesky coil adjusting slugs 
and I’d like, if I may, to offer my 
“solution” to the problem. Compared 
with your suggestion of the hexagonal 
rods, which gets right to the root 
of the problem, mine is only a treat- 
ment of the abovementioned type of 
slug. . 

To get down to it, I seal the slugs 


agree, is quite easily come by. Bees- 
wax has a fairly high melting point 
(64 degrees C.) but I think more 
important is its tenacity combined 
with a certain amount of plasticity 
at normal temperatures. 

Ive found that it holds slugs quite 
firmly but still allows you to carry 
out further adjustments without 
having to melt it away. Adjustments 
done, a touch with the soldering iron 
remelts the wax, which is then 
allowed to cool in its own time. 

If you happen to put too much on 
at first and cover the whole slug, u 
sharp knife will pare away the 
eXCESS. 


(E.B., Mt. Waverley, Vic.) 
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serviceman, whose livelihood and good 
name is ticking away while he fiddles! 
Of course he can get a new transformer 
but, unless he has a wife and family 
who love making special ‘trips into the 
city, the customer has to wait around 
until the replacement permeates through 
the postal system. ‘ 
It just shouldn’t happen! 


ONLY REAL DANGER? 


Personally, and with all due modesty, 
I feel that the only proper answer to the 
problem is the one I suggested some 
months ago — a little plastic thing like 
a flat-headed nail but with a hexagonal 
shank to fit through the cores. 


After alignment, you would push it 
down through the cores, seal it to the 
top of the can and forget your troubles. 

In most cases, the cores could be 
“wangled” enough to let the shank pass 
straight through, without upsetting the 
effective alignment. If not, the shank 
could -be clipped off and two of them 
used, one from the bottom and one 
from the top. 


One reader, commenting on the idea, 
suggested alternatively that the head of 
the thing could be moulded flat, in line 
with the shank but split so that it could 
be pushed down and sprung into the 
actual former. ; 

I think that something like this will 
be inevitable but it just awaits somie- 
body with sufficient time and energy to 
organise the die for the job. 

In the meantime, here’s another 
thought that might lead somewhere. This 
one was born, in a sense, of necessity. 

I was fiddling around at home with 
a device which was suffering from the 


That kind of thing is enough to try - malady known. as “sloppycoritis” and 
(Continued on Page 121) 
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the patience of anybody, especially a 
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WITH TECHNICAL MEN 


ni N27) 


"University" test instruments are s rstunally 
first choice with servicemen, technicians and 
hobbyists. University equipment possesses 
lasting accuracy and service, and this well- 
known Multimeter is one of the large range | 
which is designed to serve you. 


TEL oa ee ee ee ee ee 


Sy 


Wa. MEAN 


MODEL MVA/2 MULTIMETER 


This popular Multimeter is widely used wherever there 3 
is radio or electronic work carried out. It is handsome d 
in appearance, reliable in its work and will give lasting a. 
satisfaction. It now employs the new University — all ; 
polystyrene Model W4 meter and is in grey brocaded : 
case with handsome maroon and silver panel. |? comes | 
complete with test leads and instruction booklet and 2 
ranges provided are as under:— : | 
D.C. Volts: 0-10-50- 250- 1000 ze 
A.C, Volts: 0- 10-50- 250-1000 
Output Volts: 0-10-50-250-1000 ore 
D.C. ma: 0-1-10-50-250  - i a . 
D.C. Amps 0-10 Amps _ , 
A.C, ma: 0-1 ma for use with external — A. 4 
current transformer MRCT |e 
e Resistance: 0-10Q)-I0K-100K-IMeg . ae 


Output: -10 to plus 45db_ 
o*O0 QO ; 


we 


UNIVERSITY MAIL THIS COUPON TO: = opis 
r UNIVERSITY GRAHAM INSTRUMENTS. PTY, LTD., 5 North York Sty Sydney. a 
GRAHAM /Miesiaae a 
Please forward me full details of _. Le Erna ee ‘acces . 
INSTRUMENTS aoe ssa a 
PTY. LTD. _ ADDRESS. | 
cee 
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DO AMPLIFIERS SOUND DIFFERENT? 


Recently thes ppinion that the loudspeaker is the weakest link in the reproducing system and 


been widely expressed. As a basis for this conclusion, it is stated that the residual degree 


hear. 
} 


O 
T experience is by no means impos- 
sible or uncommon: two different ampli- 
fiers are compared, using the same pick- 
up or Aas as a program source and 
_- the same loudspeaker. Both amplifiers, 
_ although of different design, use the 
_ same input and output impedances, pro- 
_ vide the sanfe damping factor for the 
id loudspeaker, and give frequency respon- 
_ ses and degrees of distortion which 
deviate by an acknowledged imper- 
ceptible amount — yet any discrimin- 
ating listener can discern quite an ap- 
_ preciable difference between the sound 

of program played through the two 
amplifiers. 


DIFFERENCE IN SOUND 


For example, a trumpet recording is 
; played through the two amplifiers and — 
- on one sounds quite clean while on the 
other there is a definite harshness about 
the reproduction. When the gain control 
is turned back the harshness becomes 
less noticeable, but only because the 
_ level is that much lower — it does not 
_( disappear completely, as one would 
expect if it were due to clipping, or an 
overload effect. 
: It became quite evident that some- 
thing happens inside some amplifiers that 
is not adequately covered by the speci- 
fications. Incidentally, the amplifi 
were checked on the same measuring 
equipment and both found to conform 
-— to their published specifications, which 
ruled out the possibility that one was 
not as good as it claimed. 


Some work the author has been doing 
recently has verified two possible con- 
 tributing causes for this kind of differ-. 

ence. From the result of these experi- 
ments it seems quite possible for an 
amplifier to perform to extremely close 
limits under standard test measurements 
~ and yet, with program material, the 
~ same amplifier can produce temporary 
or transient distortion conditions that 
are loud enough to be perceptible. Both 
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However, many are not yet sati 


illustrate this view, the following » 


oscillate. Naturally, 


By NORMAN 
CROWHURST 


these transient conditions are related ‘to 


the nature of the roll-off characteristic 
produced by the feedback. 

It is well known that, when you apply 
more and more feedback to an amplifier, 
a condition is eventually reached where 
the amplifier becomes unstable. This is 
due to the fact that, at some frequency, 
usually below or above the 
spectrum, the feedback becomes positive 
and causes oscillation. The frequency of 


-this oscillation may be down in the 


region of .1 or 2 cycles or up in the 
region of 100 or 200 kilocycles, de- 
pending principally on which happens 
first. 
Normally, of course, 
operated with considerably less than this 
amount. of feedback, so they do not 
one would think 
that a margin of 2 to 1,’or a little more, 
in this direction would be satisfactory to 
insure that the amplifier could not get 
unstable. under any conditions. Many 


“amplifiers have been designed with about 


this much margin. 


EMERGENCE OF. PEAK 


This, however, overlooks certain 
fundamental facts that evolve from a 
mathematical consideration of feedback 
design. As this article is not written 


primarily for engineers, we shall refrain 


from going into the mathematics of such 
design. It is fairly easy to understand 
that, as we increase feedback, before 
the amplifier starts to oscillate, it will 
show a peak in the response, in the 
region of the frequency where it will 
eventually oscillate. The question is: 
how much must the feedback be re- 


duced, below the amount which causes 


oscillation, before the peak is com- 
pletely removed? . 
This is where the mathematics help 


some: in average amplifier design; we 


learn that the margin between oscillation 


audio. 


of various kinds of distortion present in modern algeuicls: is so small as to be impossible to 


2 

_ that nenplifiers’ have progressed about as far toward perfection as it is possible to go has 
i 

( ied that this philosophy i is true. 


and peaking, at the low-frequency end, 
is in the regien of 18 db; while at the 
high-frequency end, it will be in the 
region of 12 to 14 db. These figures 
represent ratios of 8 to 1 and 4 or § to 
1 respectively, both of which are con- 
siderably larger than the previously 
suggested margin of a little more than 
2 to 1. These facts are illustrated in 
Fig. 1. 

In comparatively recent times, the 
importance of an adequate margin at 
the high-frequency end has been real- 
ised. This was shown_ up at first by the 
use of square-wave testing. If there is 
any peaking in the amplifier. response, 
or if the roll-off is too sharp, this will 
show up on a square-wave test as: ring- 
ing at the corners of the s squat wave, as 


y , shown in Fig... 3. 
amplifiers are 


ANTI-RINGING CIRCUITS 


Many amplifier designers have, ac- 
cordingly. paid attention to this feature 
and made adjustments to the amplifier 
so as to prevent this ringing. This means 
that high-frequency peaking must be 
absent from the amplifier. 


However, there may not be the full 
12 to 14 db stability margin, because 
the designers have used a trick to pro- 
duce a satisfactory square wave: phase- 
shift capacitors associated with the 
feedback circuit. It’s true that this 
method produces perfect amplification of 
the high-frequency end, for transients 
as well as steady tone, when the ampli- 
fier is connected to a resistance load. 

Sometimes the. designer has been 
careful to make sure that the amplifier 
performs reasonably well into a reactive 
load, but to make this test he uses for 
his reactance a capacitance across the 
output. 

What seems to have been overlooked 
is the fact that most people use dynamic 
loudspeakers (woofers, squawkers, and 
tweeters) whose. impedance becomes 
that of an inductance at the high-fre- . 
quency end—and an inductance that 
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A correct choice of instruments combines efficiency in time of aparatlon with best re-— 


ceiver performance and economy in cost. The correct equipment is also less demanding on the 


skill of the serviceman. 
reliability and economy. 


A.W.A. 


A.W.A’s selection of test equipment is your insurance of efficiency, 


A.W.A. Crystal- Calibrated 


‘A560567° 


says Marker Generator 

*, : _Voltohmyst 

gs NNN Bs A.W.A. Television Sweep Type The: ste ti ped) supplies i Ik a 
r . mental trequency r carriér oO crystal. 

4 Oscilloscope A356031 Generator A56036 A56010 accuracy for use in aligning and trouble- 
This instrument has the The A 56036 is for visual-alignment and Voltahmyst . A56010 . shooting TV and F.M. ‘receivers, and~ 
essential features required trouble-shooting -of TV tuners, sound jg g portable, com- other electronic equipment operating “in ' 
for TV servicing. . Built-in and picture i.f. amplifiers, trap circuits, pact. and versatile the range of 19 to 260 Mc, Built-in ~ 
voltage calibrating. facilities and video amplifiers. Has preset switch instrument for the crystal calibrator, heterodyne detector, i 


permit simultaneous: wave- 


positions for all) VHF TV-channels, con- 


measurement of -+ 


amplifier, and speaker provide 96 crystal 


. Shape display amd peak-to- — tinuous tuning from 50 Ke. to 50 Mc. pC —~ DC. and Calibrating beats at 2.5 Mec. intervals ~ 
* peak voltage measurements. high output voltage flat and free from AC. voltages, D.C. throughout entire: tuning range, which is 
Sync polarity may be re-- spurious responses. Fundamental sig- current, and. resist-  Spfead over a. ais length of 144 
versed instantly by a switch. © nals generated on all channels by push- ance, including sig- inches. A built-in 5.5 °Mc. €tystal pro# | 
pull oscillator. nal volfage at valve vides necessary accuracy for alignment of 

grid circuits. intercarrier-if, amplifiers and / caSC init: M4 


ators. , °) a) 


The A.W.A. basic instrument combination provides VISUAL adeno ‘ared allows analysis. x the performance: 
of any stage or stages including overall performance. 


Write for illustrated literature to Test and Measuring ldeteuments Department Re 


AMALGAMATED WIRELESS (AUSTRALASIA) LIMITED 


544 Murray Street, 
Perth. BA5945 


47 York Street, 
Sydney. B 0233 


167 Queen Street, 
Melbourne. MU 9161 


138 Wakefield. Pret th 
aiid alate, N. Ze. 43. is ; ae 
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gives a@ Yeactance somewhat larger than 
the nominal voice-coil resistance. 


is quite different from the conditions 
eek which it is tested, as shown in 
ig : 
The nature of the “finagle” used can 
i be seen by a glance at the schematic: 
' it has at least a “phase correction” 
capacitor across the feedback resistor, 
and probably has several other small- 
value capacitors (values giver in uufd, 
not ufd) at various points in the cir- 
cuit. 


e 


This produces 4 satisfactory response . 


with less than the basic, 12-14 db mar- 
| gin, but because of this the arrangement 
; is inevitably more critical of the correct 
‘ loading on the amplifier output. 
This means that the use of the in- 
_- ductive loading provided by the loud- 
speaker voice sai results in a transient 
response which is probably worse than 
it would have been if the “finagle’ had 
not been employed. 


WIDE RESPONSE , 


This fact accounts for the roughness 
in the high frequencies, observed. with 
a number of amplifiers whose measured 
: performance shows no trace of over- 
accentuation of the high frequencies, 
ringing on square waves, or distortion 
in this region. 


Perhaps a word is not out of place 
here, as to. why this technique is em- 
"ployed. It arises principally from the 
current fashion for amplifiers to have a 
frequency response as near as possible 
from zero to infinity. 


Since zero’to 20 cycles does not sound 
like a very big “piece,” but 20 kilo- 
cycles to infinity sounds like an enor- 
mous range, the concentrated effort has 
been on the latter end. As a_ result. 
amplifiers have been produced’ with 
specified frequency response extending 
to 30, 50, 100, and even 200 kc. 


While some of otr high-fidelity car- 
toonists have suggested that such am- 
plifiers are for the birds, this trend has 
generally been taken rather more seri- 
ously. Because of this, amplifier de- 
signers have been faced with the neces- 
sity of meeting specifications. of this 
kind, dictated by the promotion or pub- 
licity departments of their companies. 


LOW FREQUENCY END 


To get the amplifier to perform to 
these specifications, they have virtually 
had to resort to the kind of tricks we 
have mentioned, because the only alter- 
native requires an output transformer 
whose price would be prohibitive. 

So much for the high-frequency end. 
The low-frequency end seems to have 
escaped attention although, as we found, 
its effects can be disastrous with some 

‘kinds of program- material. 

Most amplifiers probably have a 
Stability margin at the low-frequency 
end of at,least 2 to 1, or 6 db, and 
probably as much as 12 db. 

But, to avoid any peaking effect at a 
subsonic frequency, they need a margin 
' in the region of 18 db. 

__ Unfortunately this peak does not 
show up in the measured response, be- 
cause it occurs in the loop gain char- 
acteristic and may not show up.at the 
amplifier output, due to the low effici- 
ency of the output transformer at this 
frequency. 

‘That is a rather technical distinction 


— es 


ns 


' —just what does it mean to amplifier . 


_ performance? A peak in the response 
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This means that the amplifier loading . 


VOICE COIL 
INDUCT ANCE 


VOICE COIL 
RESISTANCE 


LOUOSFEAKER | 


MOTIONAL 
IMPEDANCE 
(VERY SMALL) 


% 
Fig. 2: (A) Common load used fort 
testing although (B) occasionally 
used. “(C) Actual id offered by 


speaker to amplifier. 


Tad 

Fig. 3: {A) Good square wave applied 

to input and seen at output of very 

good amplifier. (B) A more common 
output waveform. 


anywhere means that any transient con- 
dition can cause the system to ring at 
this frequency. If the amplifier has any 
kind of peak in ‘the region \of 1 or 2 
cycles, a transient condition can cause 
the amplifier to produce a kind of low- 


frequency flutter of this frequency, 
which may take a few Seconds to die 
away. But what kind of transient would 


do this? 

‘The frequency of ringing is down at 
one or two cycles, so the normal tran- 
sient, with a sharp wavefront, will not 
necessarily cause this kind of ringing. 
The waveform that will produce it is 
one that possesses a momentary DC 
component. Many of these occur in 
practical program material 


‘ 


~ ASYMMETRICAL WAVES 


For example, the trumpet waveform 
we mentioned earlier is quite asym- 
metrical; this means it is equivalent to 
an AC waveform, with a number of 
component frequencies, plus a DC com- 
ponent which offsets the waveform on 
one side of zero. This probably accurs 
due to the fact that the instrument is 
blown and the air coming out consti- 
tutes a DC component. 


When a stringed instrument, especial- 


ly a string bass, is plucked, or a per-. 


cussion instrument is played, these, too, 
produce a momentary deflection of the 
wave-form one way or the other from 
the zero line at the start of the tone. 


Thus it can be seen that any of these 


‘kinds of program mateérial can initiate 


the low-frequency ringing. we have de- 
scribed. 
In the old-fashioned kind of ampli- 


Fig. 4: (A) Asymmetric wave without 
isolating d.c. (B) Offsetting bias 
adjustment. 

he 4 ene a 


fier, without feedback, this kind of pres 
gram material will produce a moment- 
ary change of bias on each stage 
through the amplifier. The time taken 
for each bias to change will depend on 
the time constant, as it is called, pro- 
duced by the coupling capacitor and the 
associated circuit resistors. 

In other words, a continued trumpet 
tone will cause the bias on each stage to 
readjust itself by some fraction and 
each stage will take a moment or two 
to settle down to its new bias value. 
This is illustrated in Fig. 4. 

The time taken for each stage to set- 
tle down will be dependent upon the 
time required for the coupling capacitor 
to change its charge: larger capacitors 
will take longer and smaller ones will 
allow the change to take. place more 
quickly. 


EFFECT OF FEEDBACK 


In a non- -feedback amplifier all these 
changes will take effect at so slow a 
rate they will not contribute any audible 
difference to the sound of the output 

But when feedback is applied to the 
amplifier, all these time constants inter- 
act so as to make the amplifier almost 
into a low-frequency oscillator. It does 
not quite oscillate, otherwise the ampli- 


fier would be audibly unstable, but any 


of these transiénts coming along will 
set it into a momentary state of oscil- 
lation, which takes a few seconds to 
die away. m. 
‘Tbe oscillation itself is not audible, 
because it is only at one or two cycles 
and the output transformer prevents any 
appreciable voltage at this» frequency 
appearing across the loudspeaker voice 
coil, also the loudspeaker does not pro- 
duce appreciable response at this very 
low. frequency. However, the low-fre- 


.quency fluctuation occurs at measurable 


amplitude at some point inside the am- 
plifier circuit itself. 

The asymmetrical kick given by the 
program waveform can set up an os- 
cillation twice as big as the effective DC 
component. This means that quite a 
large fluctuation can occur inside the 
amplifier which will not be audible out- 
side of it. 

So why does it cause trouble? Be- 
cause the gain of every stage in the 


‘amplifier varies with operating bias. This 


low-frequency fluctuation is like a per- 
iodic changing of the bias of several 
stages through the ‘amplifier. 


INTERMODULATION 


Consequently the program “material 
gets modulated at this low frequency. 
What we hear, then, is. due to an in- 


’ termodulation of the program material 


by this low-frequency oscillation 

If the feedback were not’ present 
(which, of course, is an impossible state 
to imagirie, because the feedback is what 
is causing the.» oscillation), the effect 
most noticeable would be that the whole 
program would sound as if an elec- 
tronic tremolo had been added. How- 
ever. the presence of a large amount 
of feedback stabilises the gain of the 
amplifier so the tremolo effect is not no- : 
ticeable. : 

, Instead, the same intermodulation 
that would cause a tremolo effect, but 
for the feedback, produces a much lar- 
ger amount of IM distortion in the am- 
plifier than occurs under static measure- 
ment conditions. 
’ This results in the harshness often 
observed in modern feedback amplifiers. 


(Continued on Page 89) 
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New Model Record 
Player Amplitier 


Very compact and light weight. This 
unit combines a 43 watt amplifier with 
two inputs, one for the built-in 3 
speed Philips record player and one 
for a crystal microphone; each input 
has its own volume control. Also two 
outputs, one connected to the built-in 
speaker and one for a separate ex- 
tension speaker. Also an on-off switch 


and tone control is provided. The 
cabinet is finished in two-toned 
leatherette. Ideal for parties or for 


playing records in the home. 
Well worth 35 gns. 


Price only 27 Gns. 
6in extension speaker in leatherette- 
covered box. Worth £3/4/-. 
Our price 49/6. 


Crystal. Microphone 
unit, 45/-. 


to match this 


Cathode Ray Tubes 
and Radio Valves 


Type VCR 138 34in diameter cathode 


ray tube, ideal for oscilloscopes, etc. 
Characteristics — 


Filament Volts 4 
Filament Current | amp 
Anode 2 200. volts 

Grid 1-50 volts. 

X “Plate sensitivity, .14 
Y Plate sensitivity .33 
Anode 3 1200 volts 
Electro-static deflection 
Colour, Green 


Socket connections can be supplied to 
each PUTER ARE, 


Price 32/6 


547 ELIZABETH ST., MELBOURNE Also AT — ALBURY 
BENDIGO 
MILDURA 


BENALLA 
GEELONG 


LBOX HILL | 
‘SHEPPARTON 


Radio Valves in new — 


6K7G 7/6 IP5G 7/6 
6V6G 9/6 1H6G 5/- 
41K8G 10/+ 1C7G 7/4 
SB8G 9/- 6N7GT 10/- 
EB34 §/. 6U7G 7/6 
‘DS5GP §/. 807 17/6 
The following tubes are brand new and boxed 
EFS0 8/6 954 5/6 
' 866A 29/6 


Chieftain Multimeter 


An_ ideal. pocket-sized meter in a 
plastic case, overall sizes 54 x 3} x 
2sin.. The meter has 100 ohms per 
volt sensitivity. Voltage readings are 
0-15, 0-150, 0-300, 0-600 and ohms 
scale reads 0-100,000 ohms, © This 
multimeter is ideal for the hobbyists. 
motor mechanic, radio. serviceman 
and electrician. 


Price only £4/12/6 


One Valve Kit Sets 
for the Learner 


Although this little set is quickly and 
simply built it looks like a factory 


job. -The wooden cabinet is covered 
with. burgundy leatherette and the dial 
has all Australian Stations. marked. in 
different colours, Parts are mounted 
on a wooden baseboard and any one 
can build it if they can use a solder- 
ing iron; Circuit diagrams wire, solder: 
etc, supplied. Price of complete Kit 
of parts including -Valve Headphones 
and Batteries. Normal Price £8/5/-. 


Our Price £5/19/6 


SPECIAL NOTICE 


All parcels sent Registered Post 

unless otherwise stated. Postage 

or Freight may et te included with 
_order, 


COLAC DANDENONG 
ST. ARNAUD WAGGA 


* SPECIALS x 


1, 


4 


7 


10, 
size 7l4in x 6in x 6'4in in .good condi 
tion Price 4/- each. 
11. Electrolytic Condensers lOmfd 40 PV 
_ Brand new, well known make, Only 6d. ea 
12. Brand new power transformers. well knowr 
make vertical mounting, 7 
Primary 240 -vdlts. 
Secondary 385 volts aside, 100ma, 
' filaments 2-6.3 volt and 1-5 volt’ 
Worth £4/15/- Our: price £3/2/6 ea. 
13, ITS 7267 Output Transformers Approx 
impedances are: Primary 5000 ohms — 
Secondaries 2 ohms and 500 ohm line 
Power 10° watts, Price only 25/- each, 
14. 5684-0 Power Transformers — 
Primaty 230 volts. : 
Secondary 300 yolts aside—60 ma. 
filaments 4 Volts and ia volts 60 ma 
Only 19/6 each, ~ 
15. 6in Bakelite Speaker Boxes. Round, ideal 
“ for wall fittings etc. for extension speakers 
Price only 4/- each. Shi 
16. .5-400 volt tubular condensers. 1/- each, 
17. Ferrocart. PM 957 Vibrators, 12 voli 
Synchronous split reed with octal base 
Socket connections on application, 
Price only 10/- each, > 
18, Block Condensers, all brand new, in. good 
- condition. 
.1-500 wkg 1/- ea. 
.1-800 1/3 ea. 
.1-1500 2/- ea, 
.1-4000 ' 5/6 ea 
2. ~x.1-1500 test 1/- ea. 
25-1500 test 1/- ea 
.25-2000 wkg 2/3 ea. . 
.5-1000 Test 1/- ea. 
.01-5000 wkeg 5/6 ea, 
4 mfd-800 wkg 6/9 ea. 
4 mfd-500 wkeg 3/9 ea, ~ 
.00017-4000 wkg ¢ 2S OR 
-25-8000 | Test 3/- ea. 
19. High Tension Power supply transformers. 
These give 2000 volts DC to work VCR97 ~ 
or SBPI for oscilloscopes or T.¥V. Sets 
Circuit for the high frequency power supply 
with each transformer. 18/6 ea. 
5 Button Push Button Switch Units, ‘Bach ~ 


20. 


ARARAT 
ECHUCA 


» Metal 


Condensers to suit 455KC Oscil 
adjustable, Worth 2/9. 


Padder 
lator circvits, 
Our price 1/3. 


. Ferroxcube Rod Aerials with coil, ideal fur 


portables and mantel radios, Equal to 


60ft outdoor aerial. 


Cabinets for table model ip e 
finished in mottled cream, size 14 x 7 x 
634, . These. are suitable for replacing 
broken bakelite cabinets on many older 
radios, Price only 10/- each. 


Ribbed Bakelite Coil formers 1in dia: 
meter, ideal for short wave coils, 


pin 2/+ ea 
5 pin 2/3 ea 
6 pin _. 2/6 ¢a 
7 pin 2/9 ea 


. Army Morse Keys new cadplated on bake 


lite base 2/9 each. 


« Carbon Resistors in bundles of approxim- 


ately 100 resistors 1% watt assorted values 
10/- packet. 


Carbon Resistors in’ lb. bundles adkorted: 
Y. 1, 2 Watt, assorted resistance values 
Only tah packet. 


. Low tension Iron Cored filament chokes 


As used in vibrator radios. These may 


be rewound to make many different tynes - 


filament, audio. 
Our price 2/6 ea 


of transformers, power, 
output ete Worth 25/-, 


. Metal Boxes with lid and carrying handle, 


size 6’ x 6’ x 64% in. in good condition 


Price 3/6 each. 


Metal Boxes with Lid and carrying handic 


unit consists of 4 push type 2 way switches 
and 1 DP ST push type switch. Ideal for 
intercom pkones and speakers, also station 
rota eae: in radio receivers Price ‘only us 
eac 


| 


BAIRNSDALE 
SALE 
WANGARATTA 


BALLARAT 
FRANKSTON 
WARRAGUL 


/ Bf 


Price only 16/6 ca 
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m These tae are not just the 
“result of theorising. To substantiate 
this, two amplifiers of conventional de- 


to bring. their designs into line with ‘the 
‘established mathematical theory. giving 
‘the required stability margins at both 
ends of the frequency response to avoid 
peaking under any circumstances. 
_ These changes resulted in a slight de- 
‘terioration of the frequency response, 


drop below 1 db at 30 cycles or IS ke.. 
which is still considered to be high 
fidelity. It is doubtful—extremely doubt- 
ful—whether a difference of 1 db at 
either 30 cycles or 15 kc, could pos- 
sibly be heard “for itself alone.” A-B 
‘checks were then conducted between the 
amplifiers, using their original circuits 
and the revised feedback circuits. 

A difference was quite noticeable in 
the reproduction of program material. 
‘particularly with the kinds of program 
“material in which, as has been discussed, 
there is asymmetrical waveform—when 
wind instruments are playing, or string 
ies 6 are played by plucking. 
bp These experiments certainly seem to 
phave uncovered at least. some of the 
major differences that can exist between 
‘amplifiers. with equally good specifica- 
tions—differences that do not show up, 
‘at any rate, in the standard method of 
‘specification. These are, in fact, de- 
fects that are not in the book! 

- —By special arrangement with Radio 
and Television News. 


‘but in neither instance, did the response’ 


Do AMPLIFIERS SOUND DIFFERENT! 


‘ (Continued from Page 87) 


EDITOR'S NOTE 


Mr. Crowhurst’s article raises some 
very pertinent points. Nearly all of them 
have been dealt with in our columns 
over the last few years as the result of 


amplifier tests made during the de- 


" sign and development of Playmasters. 


His - final point concerning moto- 
boating being caused by a type’ of high 


frequency oscillation was very neatly 
illustrated by an oscillogram tracing 
which’ appeared on page 83 of last 


month’s issue. and which is reproduced 
here. ~ ; 


remained 


This tracing showed what 
of a ‘square wave pattern after passing 
through an amplifier which went into 
supersonic oscillation on one-half of the 


input cycle. This amplifier exhibited in- 
curable low frequency oscillation at the 
same time. 

In discussing the reasons for this, we 


_ Crowhurst, 


advanced the same explanation as “Mr. 
and if would. be hard to 
imagine a more effective example of it. 

His point about the danger of large 
amounts of feedback causing instability 
due to peaks, which are apt to grow at 
supersonic frequencies, was made some 
years, ago during a series of amplifier 
tests using the ultra-linear circuit. 

This is one reason why we have al- 
ways advocated restricting single-loop 
feedback to a maximum of 20 db,, par- 
ticularly as home built’ amplifiers are 
liable to use output transformers of dif- 
fering characteristics, 

EXTENDED RANGE 

His comments about the wisdom of 
using extended range output transtorm- 
ers, apparently apply to.components of 
poorer quality than the best obtainable 
in Australia. .Our transformers are ex- 
pensive, and probably are included in 
the class Mr. Crowhurst considers are 
“prohibitive,” but by the time labour 
and materials are paid’for in our smaller 
factories, there is little to be saved by 
skimping on design. 

In practice, we find that, provided 
there are no sudden peaks of appreciable 


amplitude which require considerable 
compensation, our amplifiers have an 


adequate safety margin, 

But with very large amounts of feed- 
back this may not be the case. 

A perfect transformer with a complete- 
ly flat frequency curve, of course, could 
accommodate an almost infinite amount 
of feedback without instability, limited 
only .by possible phase shift in the am- 
plifier itself. ‘ 
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YOUR 
BRAIN 
CANNOT 
THINK! 


he is merely the vehicle through 
of your life. 


achievement in life. 


a specific objective to produce positive results. 


, 


which YOU direct every action 


Like an electric motor, it has to be activated by an outside energising forca. 
Your thoughts are but the inner expression of your will directed through your 
brain to the outer achievement of your desires and your ambition for greater 
You can learn how to direct your thought energy towards» 


Learn how to marshal your 


mental powers to improve your business and social career. 


The Rosicrucian teachings enable intelligent men and women to benefit almost 
immediately from the guidance of great intelligences who have progressed far 
beyond the boundaries of conventional study. 


lf you sincerely feel you are now 


ready, with an open mind unfettered by orthodox prejudice, to accept new and 


absorbing truths, write for our free 32-page book, 
Dedicated to an inspiring objective, the attainment of the universal Brotherhood 
of Mankind, the Rosicrucians are a Non-Religious, 


Making Fraternity. 
“The Mastery of Life" 


"The Mastery of Life.” 


Non-Political, Non-Profit 


has been written to enable progressive, thinking men and 


women to obtain ah insight into the advanced teachings of this Fraternity. You 
are ‘invited, though not urged, to write for this book. No assurance is implied 


that every applicant receiving "The Mastery of Life’ 


membership of the Rosicrucians. 


Please use the coupon below or 


‘ will be accepted’ for 


write to: SCRIBE? :A:Z.H. 


The ROSICRUCIANS (avorc) 


- BOX 3988, G.P.O., SYDNEY, AUSTRALIA 


5 a A SO 


Scribe: A.Z.H. 
The ROSICRUCIANS. (AMORC}) 
BOX 3988, G.P.O., SYDNEY, AUSTRALIA 


Please send me, without cost, the book, "THE MASTERY OF LIFE." 


State 
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before purchasing your radio see our—. 


— RANGE 


ALL CHASSIS 


GUARANTEED FOR 
* A PERIOD OF 6 MTHS. 


RECORD PLAYERS AND 
‘CHANGERS a 


We have a complete range of 3-speed record playing 
equipment, including Dual, Collaro or Garrard Players, 
with turn-over crystal pick-ups or your choice of Gar- 
card. Stromberg-Carlson, Collaro or the new Dual 3- 
speed changer that will play 7, 10 or I2in records 
intermixed All changers have ' turn-over Crystal 
pick-ups. 
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NEW: — 


Ultra modern circu: ‘sing nine high gain valves including “magic 
eye’ tuning indica Permatuned iron cored coils and inter- 
mediates giving exccilent interstate reception and a short wave 
range of 12,000 miles - All valves tised are the new Philips nine 
pin innoval series 


NEW: 


fone contro! and audio stages tmcorporating the Mullard 9/10 
amplifier circuit with separate bass and treble controls giving + 
or — {5db. boost or cut at 50 cycles L.F. and 10,000 cycles H.F., 
combined with push-pull output with inverse feed-back gives you 
peae high fidelitv reproduction from your radio or favorite record- 
ngs. 


NEW: |. 


Dual-speaker combmation using a heavy duty woofer (12in M.S.P. 
Jensen AU54 special) with matching 6in tweeter and cross-over 
network giving a frequency response of 46 to 13,000 cycles. Speakers 
are mounted coaxially making only one 1llin mounting hole neces- 


sary ® 
If required the new Magnavox high fidelity twin coned speaker can 
be supplied . 


NEW: 


Large calibrated edge-tit dial in plate glass (llin x 7in) with main 
stations of each State in prominent type. Dial fitted with counter- 
weight drive giving smooth tuning Indicator lights are fitted 
showing which band is in operation Dial can be supplied tin 
cream, black or brown with matching knobs and escutcheon to 
suit contemporary blond or walnut finished cabinets. 


j 


NEW: | a 


Sensitive “magic eye” tuning indicator (EM80) making tuning 
simple and positive even on interstate, overseas and country 
stations 

All chassis are wired for the fitting of an F.M tuner or tape re- 
corder, special plug being provided on.back ‘of chassis. also pick-up 
terminals and outlet for gramo motcr. ee 
Power switch is fitted to volume control. radiogram | : ay 
bined with wave change switch Audio ‘end of set piles 8 or 
with T.V_ receiver if required a 


A NINE VALVE HIGH-FIDELITY. 
RADIOGRAM CHASSIS 


Nine and ten valve chassis incor- / 

porate the Mullard 5-10 AMPLIFIER ; ; 

40-19,000 ‘cyclen Mex” bicgat 10 £4115 () 

watts. cote gts F.O.R. 

A NEW 10 VALVE DUAL WAVE 
RADIOGRAM CHASSIS —— 


WITH BASS AND TREBLE 
BOOST. 
The ideal chassis for those difficult 


locations where reception is doubt- . 
ful. Specifications as nine valve / r 
unit, but with the addition of high | es 
gain tuned R.F. stage giving greater ; 


sensitivity and selectivity on both 
broadcast and short wave bands. F.0.R 


Write for full specifications > 
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CLASSIC RADIO TAKE PRIDE ANNOUNG. INC TWO 
: NEW ADDITIONS TO THE ALREADY FAMOUS LINE OF 
HI-FIDELITY RADIOGRAM CHASSIS. 


LIVING 
5070 ND 


A compact 11-Valve 

High-grade Radio- 

gram in two chassis, 

featuring a_ variable 

bandwidth Tuner, 
multi-input’ preampli- ' 
fier and Tone Con- 

trol in one unit, and 

a 10 Watt Ultra-linear 

Amplifier. Tdeally 

suited for use with 

High-grade Pick-ups 

and Speakers. 


SUMMARY OF PERFORMANCE 
TUNER: AMPLIFIER: " 


Broadcast Band. 2 position Bandwidth, whistle Watt” Ultracli 4 OP. 301 
filter, EM80 Tuning Indicator attractive Dial ei arty Ultra dines | ak) ithe a 
Output’ transtormer 6BQ5 output. valves 


7 PRE-AMPLIFIER: 

= ; , 4 frequency response 30-20,000 cycies + or — 0.5db 
Microphone input sensitivity L.5 mV 
ia Pick-up input: 1. High sensitivity 5mV. Harmonie distortion better than 0,1 per cent. 


y “ sas . 
i 2. Low sensitivity 50mV. Output impedance 15-ohms or as required. . 


Se EE ee ee eee ee 
+ x 


Tape or T.V. input. sensitivity 100mV 
All inputs. controlled by one 6-position 
functional switch Pow er switch on Volume 


i Control: 4 
P? TONE CONTROL: QUALITY never 
Separate Bass and Treble Controls giving 20db 
BORER so ee gut for. both controls. . before at u 
qualisation-for L.P and E.M1 Equal We te ; 
this PRICE 


ization for 78 records. 
/ 


NEW SEVEN-VALVE HI-FI CHASSIS 


THIS NEW COMPACT DUAL WAVE SEVEN V ALVE CHASSIS USES THE SAME TUNER CIR. 
CUIT AS OUR 9 VALVE UNIT. WITH THE M ULLARD TONE-CONTROL CIRCUIT GIVING. 
SEPARATE BASS AND TREBLE CONTROLS, PUSH-PULL OUTPUT USING TWO OF THE NEW 
6BM8 DUAL PURPOSE OUTPUT VALVES AND J I F.O.R, 

HEAVY DUTY M.S.P. dah Bhi £29 18 PACKING 10/- EXTRA 


ES Pe ee 


. Mae a ALSO AVAILABLE WITH MAGNAVOX 12W.R. HI-Fl SPEAKER 
rie ce Ho AND FERGUSON OUTPUT TRANSFORMER AT £4/15/- EXTRA. 
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RANGE _ 


CRYSTAL MICROPHONES 
FOR MICROPHONE INSERTS 


EVERY PURPOSE 


DESK or HAND MICROPHONE, MIC36 


* This Microphone is ideal for home recording and public address, 
etc. Response unexcelled for its size and price. The performance 
isnot affected by- vibration, shock or low frequency wind noise. 
Omni-directional frequency response substantially flat from 30 to 
7,000: c.p.s. Recommended load resistance not less than 1 
megohm, dependent on low frequency response. Can be supplied - 
complete with switch and floor stand adaptor, as required, at a 
small extra cost. PRICE, £6/18/6. 


TABLE or STAND. MICROPHONE, MIC22 

This omni-directional Microphone is robust in construction, with 
a pleasing appearance Vibration, shock or low frequency wind 
noise will not affect the performance. The low frequency cut-off 
is dependent on the load resistance. The cut-off is given by the 
equation, F = 80 divided by R, where F = c.p.s., R = megohms. 
An adaptor (fleor mounting) is available at low extra cost PRICE, 


£9/18/6. 


; 


HIGH-QUALITY MICROPHONE, MIC16 


‘This Microphone incorporates the world-famous floating crystal 
sound cell construction. Its fine performance is not affected by 
vibration or shock. The fidelity is not impaired by low frequency 
noise PRICE, £24/19/6. 


oS 


LAPEL MICROPHONE, M[C28 
. Designed to give freedom of movement, this Microphone ts smal] 
and non-directional. Housed in a soft, moulded-rubber case, 
which gives. protection against shock, it is provided with a pin 
at the rear of ‘the case for pinning to the lapel. PRICE, £5/19/6. 


Ll 
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GENERAL PURPOSE, MIC35 

The MIC35, is ideal for amateur transmitters, public address, etc. 
Housed in an attractive die-cast case, it features a high sensitivity 
and substanially flat characteristics. Provided with a built-in shunt 
resistance of 2 megohms, it will, when connected to the grid of 
the input valve; give a substantially flat response from 50 to 5,000 
c.p.s. PRICE, £2/15/-. 


HAND or DESK MICROPHONE, MIC33 


This Microphone has been designed for the high quality public 
address and home recording field. High sensitivity and flat 
characteristics are obtained by a specially designed acoustic filter. 
Housed in an attractive plastic case with an unexcelled response 
for its size and price. Unaffected by vibration, shock or low 
frequency wind noise. Omni-directional frequency response 
substantially flat from 30 to 7,000 c.p.s. PRICE, £6/18/6. 


— 
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CRYSTAL MICROPHONE INSERTS 


These inserts are available in varying sizes, ranging trom as small 
as #§ in. square to 1-8 in. round, with various thicknesses from 
33 in. to Ys in. Suitable for every purpose, such as hearing aids, 
public address, tape recording, amateur transniitters, etc:, they 
have responses from 2,250 c.p.s. to 3,500 c.p.s. at -5 db to -30 db. 
Insert can be supplied with or without 10 meg. resistor as 
rea TCL vs 

erage Nut en : /4 and MIC32, £2/ 15/6; all others, £1/19/6. 
(MIC23 illustrated) ° , 


Sole Australian Agents: ‘ a 


AMPLION «<1 PTY. LTD, (20% "3 concer 


Victorian Distributors: DISTRIBUTORS CORPORATION, 403 Bourke Street, Melbourne. 


Ba. - 2p . 
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PPARENTLY Tom has been read- 
"™ ing through some of our technical 
rticles, where the term “Class-A ampli- 
jer, Class-B amplifier” and so on occur 
fairly regularly. 

What is .the difference between 
A, B, ABI and C classes of opera- 
~ tion in power amplifiers? 
- One might suggest, rather facctiously, 
hat bias problems are. far older than 
Tadio itself. As Jong as children have 
been in the world they’ve pestered their 
parents with the oft-repeated request to 
Bs this” or “bias that,” 


In the radio sense, bias is a lot. 


‘younger than it ought to be, because 
its benefits were not generally appreciat- 
ed until well after the amplifying triode 
‘had come into use, 


IT AMPLIFIED! 


In those days, it was wonder enough 
that a small signal could be fed- to 
the grid of a valve to produce a much 
ssn signal at the plate. It was of 


secondary importance that the signal 
Was somewhat blurred—the main point 
was that it was loud! 

“ The blurring of the signal which 
‘we now more correctly call. “distortion” 
‘was largely due to the fact that the 
valve did not amplify the incoming sig- 
nal faithfully. The signal wave patterns 


‘would be fed to the grid in a fairly. 


pure form, only to emerge from the plate 
circuit with the tops flattened, the sides 
inked and so’ on. 

It was then discovered that valves 
could amplify more faithfully if a small 
negative voltage was applied to the grid 
‘and this came to be known as the “grid 
bias” voltage. 
Since then we have learned ‘a lot 
more about the use of bias. -Instead 
of being an afterthought, it is one of 
the vitally important operating. poten- 
tials for a valve. Just as you arrange 
for the appropriate filament and plate 
yoltages, so must you apply the correct 


~ Now this class A, class B, class C 
business has nothing to do with the 
merit of the valve, but describes the 


on a valve so that it amplifies faithfully 
the whole of the input signal wave, the 
grid never actually going positive with 
espect to cathode, we say that the valve 
is operating under class A conditions. 
Most of the valves in an ordinary 
et operate under class A conditions, 


, 


Re wa 


ias, if the valve is to operate properly. | 


Pro ss ; _ bias, because the two. valves 
However, when the bias is adjusted | hae 


ANMSW EL, 


| Tom's first worry, this month, concerns the different classes of operation for power ampli- 
_ fiers. We answered an exactly similar question for a reader some years ago but, since it is 
Be: of wide interest, it may be well worthwhile to repeat the answer. 


irrespective of whether they are amplify- 
ing at radio, intermediate or audio fre- 
quencies. If something were to upset. 
the operating conditions of one or more 
of these amplifying stages, the signals 
would become distorted You've learn 
ed the first point, 

In the course of time, it was also 
discovered that valves could be oper- 
ated in pairs in what is now called the 
“push-pull” circuit, The immediate 


benefit of such an arrangement is the 
ability of the valves to deliver much 
louder. signals than a single valve work- 


“Mother! | haven't finished yet!" 


ing alone in the. output stage of a re- 
ceiver. 

It was also noted that the power out- 
put, or loudness of the. signals, could 
often be increased by making the bias 
more negative than normal and feed- 


-ing the grids with such_a strong signal 


that they were. actually driven positive 
on signal peaks. 

In actual fact, the bias was made high 
enough so as to cut off almost com- 
pletely the initial flow. of plate current, 
so that economy of battery drain was 
one of the powerful “talking points” for 
this class. of operation in the.early bat- 


_ tery sets 


Distortion is avoided, despite the high 


complementary action, each one ampli- 
fying faithfully the respective halves of 
the input signal. . 
The technique of operating. valves 
with an abnormally high bias and driving 
the grids harder became known as class 
B operation. — eas 
Of course, that isn’t the end of the 


A) 


» Kee am ras, 


have. .a’ 


story, Tom. The valves have to operate 
into a suitable order of load and the 
driving signal must come from a stage 
Which is, itself, capable of delivering 
a certain amount of power. Fortunately, 
you don’t have to work these things out 
yourself, hecause the necessary bias, H1] 
voltage, driving power and so on, are 


listed by valve manufacturers in. thei 
valve manuals, 
Compromise conditions hdve been 


worked out for modes of operation 
which lie between pure class A and pure 
class B operation, These, appropriately 
enough, have come to be known widely 
by the terms class AB! and class AB2. 

In ‘both cases the negative bias is 
greater than would be expected for class 
A operation, With class AB! the grids 
are never driven substantially positive 
and the previous stage is not called upon 


to deliver any substantial power to the. 


push-pull grids. 


DRIVEN POSITIVE 

With class AB2 the grids are driven 
well positive on peaks and the drive 
requirements are similar ‘to those for 


_pure class B, the point of difference 


being that the initial bias is not as high 
as would be required for class B. 
Class C is a special operating condi- 
tion which is used mainly in transmt- 
ters, , 
In a class C stage the grid is initially 
biased to well beyond cut-off but. is 
driven positive on the extreme peaks of 
the input. signal. Those are the general 
facts, Tom, but there are a few points 
which might confuse you, For example: 
not all valves working under class- B 


conditions have a high applied bias. In. 


fact, some operate with no bias at all. 

As mentioned previously, almost twice 
the bias of a class A stage is required 
for class B operation and this will norm- 
ally be sufficient to cut off the flow of 
plate current in the absence of signal, 

When a valve has a relatively low 
amplification factor, as is often the case 


with power output valves, quite a large , 


bias’ is required for class B operation 
and this is sometimes quite awkward to 
provide. 

Recognising this difficulty, the valve 
designers have produced, from time to 
time, valves which have so”. many turns 


‘on the grid that it severely restricts the 


natural flow of electrons to the plate 
Even with no negative bias. on. the grid, 
the plate current in such a valve might 
be quite low. In other words, it satisfies 
the class B requirement of being biased 
to cut off even with zero grid bias. 

' The moment a signal is applied, it 
drives the grid positive on the positive 
peaks and the rest of the bargain is ful- 
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COMB. VIDEO- I part No, 5 TINCREMENTAL, sack os 
& SOUND STRIP **:.".."" | TUNER ra 


’ Combination Video---IF. Sound Sais consists of 5 video ‘F’s., 2 sound 5.5m/cs. 
D ET A & LS IF’s and 1 ratio detector mounted on combination cadmium chassis, all holes 
punched. Circuit and details supplied. IF. set at correct frequencies. 


j . . sr , j : | : 
5 Video IF’s and Traps Molinked i ‘Cad. : heal 


mejurs. Chassis; holes Lies A Transformers |T 


SOUND STRI Part No. 552 Part No. 77 3H 300ma Price 20/- [a 
Part No. 76 15H 60ma __ Price 14/-. 
Ail, 30/- Part No. 80 2.5v 1.75: amp 5Kv. insula. Press ee : 


(plus tax) Part No. 61 4.0v 1.0 5Kv insula. Price 26/8 . 
‘2—5.5m/e IF’s and I—Ratio Detector Part No. 62 6.3y .Gamp SKyv. insula. Pres ene | 
mounted on cadmium chassis, all holes — Part No. 63 Frame Output Trans. 6BM 8. 33/4 | 
punched, 1 Circuit.. mde All prices plus tax 
Part No. 200 Sound IF Price 11/4 
1] 6 201 Ratio Detector bi 19/4 
ncremen a | 202,203,204 Video IF’s 11/4 
504 4 Pin Coil Assembly 4/8 
Part No. 553 Price 73/4 (plus tax) + 505 5 Pin Coil Assembly 
534 Coil Dope and Core , 
1 Cadmium Bracket, all holes punched. : Sealing Lacquer 3/- per bot. 
1 Video Coupling Transformer. 408 Aer. RF Choke C.T. 2uH 3/4 ft 
1 - 2 Bank by 3 Position Switch with 6 Coils Prices quoted are Trade Prices—subject to 
mounted. sales tax | 
1 Concentric Fine Tuner Control. ; | 
1 Circuit. Part No. 11 Aerial Filter Kit Price 140/- ki 
19 +amp Line Filter 50/- 
The new unit system developed by R.C.S. makes 20 3amp Line Filter ; whe. 47 /- 4 
building a TV set almost as easy as a mantel radio. 26 dzamp Line Filter with condensers 53/- 
The final chassis is made up of 8 cadmium plated 22 Samp Line Filter with condensers 90/- 
plates, each 8in x 4tin, containing 2, 3 and 4 tube 24 2amp Line Filter  56/- 4 
circuits. Each unit can be fully wired and electrically 27 2amp Line .Filter with condensers 65/ ; 
tested.in two hours before the units are assembled ; ; 
together, Tube required, 53in—6in C.R.O. Later re- Above prices are Retail Prices and inclusive of . 
arrange Time Base units and convert to 17in. Sales. Tax. 


. 
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filled. Such valves, of course, are not 
_ suitable for class A operation because 
: they are always at cut-off, 

A class € stage does not amplify in 
alk the normal sense of, the term. It 


serves, rather, to deliver abrupt and 

powerful bursts of signal to a tuned 

circuit’ and keep it oscillating at its 
natural resonant frequency. 

. It’s just like the pistons of a motor 
Be car, 
but only in bursts during the power 
' stroke. The big flywheel alternately 
_ stores and delivers energy and transmits 
a relatively smooth drive to the rear 
wheels. 


win & * * 

Is a “ballast resistance” the same 
as a “yoltage divider’? © If not, 
please explain their difference, 

-. The term “ballast resistor” is usually 
- applied to a resistor with a high tem- 
perature coefficient of resistance, used 
to’ maintain a constant current in spite 


a 


POWER 
SOURCE 


of votlage variations. 

In. plain words, Tom, a ballast resis- 
tor is made from a metal alloy which 
_has the characteristic of- increasing its 
resistance with an increase of the cur- 
rent flowing through it, due to the heat- 
_ ing which takes place. : 
The increase in resistance causes an 
increase in voltage drop across the re- 
- sistor which, in turn, decreases the cur- 
- rent flowing through it, thereby tending 
to keep /the current more nearly: con- 
 Stant.- 

- Barretters and 
Well known examples, 
for example, consists of an iron-wire 
filament in a hydrogen- filled glass en- 
_ velope and looks like a “cross” between 
an ordinary incandescent lamp and a 
- radio valve. 
_. Ordinary resistors are sometimes re- 
ferred to as ballast resistors, a well 
known example being the ballast “re- 
sistor in a battery charger. Its pur- 
pose is merely to limit maximum cur- 
arent; <j 7: 
- A voltage Ba ey is usually connect- 
ed in parallel rather than 
with the supply. Its prime purpose is 
EF to, provide one or more taps so that the 
_ voltage between these and one end of 
the resistor may be varied, The ‘current 
4 flowing from these points through an 
external circuit is a deciding factor as 
to the value, of resistance required for 
a given voltage drop. 
* * * 


Is the gain of a valye the same 
as the mutual conductance? 
No, Tom,. Although intimately con- 
; nected, they are not the same thing. 
_ Gain is a pretty general term used in 
{ voltage amplifying stages to denote the 
ratio of ROE ated to lisael voltage. 
4 iH 
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such-like devices are 


= die ‘Televisa & asic uly, 1987 


They don’t deliver all the time, ~ 


INTER- 
MEDIATE 
TAPS 


fo A barretter, 


in series — 


On the other hand, in a power output 
stage we are primarily interested in the 
power available to drive a loudspeaker 
for a. given signal input voltage. 

The gain of valve amplifying stage 
is dependant on three main factors, the 
valve’s own plate resistance, the plate 
load resistance and the mutual conduct- 
ance of the valve. 

An incréase in any one of these quan- 
tities will tend to increase gain, so that 
all three have to be considered in deter- 
mining the final figure. 

The most that one gan say is that 
a valye having high mutual conduct- 
ance will end to give higher gain than 
one having low mutual conductance, 
all other things being equal. 

ME ae Pe 
, What is the difference between a 
modulated oscillator and a signal 
generator? What are they used for? 

Generally, the term signal generator 
refers to the better-class instrunient, while 


tate 


A ballast resisto: 
(a) tends to main- 
tain constant cur: 
rent through the 
load circuit. A vol. 
tage divider (b) 
provides intermed- 
iate voltages bet- 
ween maximum 
and minimum. 


wv 


a modulated oscillator describes a less 
pretentious instrument of the same 
species. 

Both instruments generate frequencies, 


LOAD 


from the superhet IF channels to high | 


radio frequencies which allow one to 
align the tuned circuits of ‘a receiver 
to their correct frequency of operation. 
In the. case of the signal generator, we 
would expect to find reasonably accurate 
frequency calibration and; even more 
important, 
suring the voltage output of the instru- 
ment at all times, 

When measuring the performance of 
highly sensitive modern receivers, the 
leakage of the attenuator 
low. 

Most signal generators’ make previ- 
sion for modulation either of fixed or 
variable frequency and also provide for 
adjusting the modulation to known 
depths. 

An oscillator, 


on the other hand, 


- consists simply of a valve working as 


a radio frequency oscillator and usually 
covering from about 150 Kc to, say, 
30 Me with a dial giving the approxi- 
mate frequency and some simple. form 
of attenuator, the latter not generally 


_ calibrated to any degree of accuracy, | 


» An audio frequency oscillator is 
usually provided for modulation  pur- 
poses, but the percentage of modulation 
is not accurately indicated, 


In general, an oscillator is quite suit- 
able for adjusting domestic receivers, 
but a signal generator is required for 
making accurate performance” measure- 
ments and for adjusting more elaborate 
equipment, such as communications re- 
ceivers, 
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Metal Utility 
Cabinets: 
LV. 


R & H type TV Chassis 39/6 
plus 25% Sales Tax. 

R & H type TV tuner Chassis 
19/6 plus 25% Sales Tax. 

R & H type Oscilloscope case 
and chassis £15-10-0 plus 25% 
Sales Tax. 


R & H type Scope tube shield 
£3-19-6 plus 25% Sales Tax. 


Engraved front panel for R & 
H Scope 19/6 plus 25% tax. 
R-& H type instrument case 
MC5A, .9” x 53” x 68” each 
end louvred 18/9 plus 123% 
Sales Tax. 

R & H type instrument case 
MC82A, 13” x 8” x 6%” each 
end louvred. £1-12-3 plus 
124% Tax. 

Standard Instrument. Cases. 


oe Long High Deep bees = 
MC6 6 6 6 10/9 
MC5 9) .506 h) 11/8 
MCT 10 8 7 16/3 
MC67. 12 7 6 18/- 
MCE&l1 *\10-- .10 8 £1-1-6 
MC811. 12. 11 8 1-5-6 
MC82: -13)) 220 6+ 1-5-6 
MC83 138 8 64 1-5-6 
MC79 15 9 7 1-7-6 
Meter Cases Sloping Front. 
1 MM4 ‘with: 34: x .34 front 


2°13/16 hole, 10/9 plus 124% 
Sales Tax. 
MM5 with 5 x 5 front 2 13/16 
hole, 12/9 plus 124% Sales 
Tax. 

Sloping Front Cabinets 


fh Long. High Deep bis ai ry 
SF7 +) 64 6 14/9 
ctisdiic Sa, 63 74 18/- 
SF71 11 64 74 £1-0-0. 
SF8 13 8 8% £1-4-6 
BRIO IB: 10 9 £1-18-9 
Scopee Cabinet with chassis 


and front panel £8-10-0 plus 
25% Sales Tax. 


Mullard type’ preampiiice 
cases A & B £1-6-0 plus 25% 
Sales Tax. 


All plus postage. 


RE. Oxford & Son 


PTY., LTD 


97 Marriott St., Redfern. 
MX 3764 
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A COURSE IN TELEVISION 
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PART 22 — VIDEO AMPLIFIER STAGES sy 


Next step in the study of television receivers is to discuss: the subject of video amplifiers, © 
While they are often compared in. function to the audio amplifier in an AM broad- ~~ 


cast receiver, the comparison can only be superficial, the desigf of a video amplifie 
volving distinct and unique problems. Be ie 


BY, way of definition, the video circuits 
in a television receiver are those 
concerned with amplifying the signals, 


‘which emerge from the video detector, to 


a degree where they can modulate fully 
the intensity grid of the picture tube. 

They are therefore broadly synony- 
mous with the audio amplifier circuits in 
a sound receiver, which take the signals 
emerging from the detector and amplify 
them to a level sufficient to operate a 
loudspeaker. There the likeness ends, 
however. 

Whereas audio circ ts are concerned 
with frequencies only up to-about 15Kc, 
video amplifier circuits should: ideally be 
able to handle all picture frequencies 
radiated by the transmitter and these ex- 
tend to about SMc. 


UPPER FREQUENCY 


In other words, a video amplifier 
should be able to handle, as a matter of 
course, frequencies ranging up to three 
times those used for the carrier itself, in 
ordinary © broadcast-band transmission. 
Its bass response must also be better than 
that of a conventional audio amplifier. 


This is the first major requirement. If 
the overall pass-band of the video system 
is not wide enough, the picture quality 
must inevitably suffer through loss of 
shading and fine detail. 


A second requirement is that, note 


withstanding the wide pass-band, a video 
amplifier must be capable of providing 


the requisite gain and output voltage to 
vary the picture tube scanning beam | -in-. 


tensity between zero and the maximum 
required figure. 


Lack of gain, in association with: the 
rest of the receiver, will prevent a pic- 
ture being presented having the full 
range of tones from black to white. The 
effect is most noticeable, of course, with 
weak input signals. 

As distinct from gain, insufficient 
signal output voltage, leading to non- 
linear effects and overload, can likewise 
impose limits on the tone range of the 
picture. Attempts to obtain greater con- 
trast in the face of such limitation 
merely causes more of the picture area 
to merge with limiting tones at one or 
both ends of the tone range. 


What happens, very simply, is that the 
video output stage overloads and “‘flat- 
tens off” before it can carry the writing 
beam to one or both of its normal in- 
tensity limits. 

Picture tube grid signal requirements 
vary a good deal with the type of tube, 
operating potentials. and viewing con- 
ditions but peak-to-peak signal require- 
ments may approach 70 volts, 

It should be noted, in passing, that 
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_it may be said to be delivering a si 


signal levels in the video, synchronising 
and deflection circuits are normally speci- 
fied in terms of peak-to-peak voltage. 
This is necessary because, with the. non- 
symmetrical, angular waveforms  in- 
volved, simple peak and RMS quantities 
are meaningless. ~— 

Over and above the basic requirements 
of frequency response, gain and output 
voltage, various other important matters 
have to be considered. 

These include: (1) The possible need 
to provide video gain control; (2) A 
choice as to the number of video stages 
which can conveniently be provided; 
(3) The observation of correct polarity 
for the picture signal; (4) The preserv- 
ation or. otherwise of the DC component. 

Certain of these points have already 
been covered in earlier discussion but 
may warrant some repetition in this pre- 
sent context. Firstly, the matter of signal 
polarity: 

With negative modulation, the darker 
picture areas produce increased carrier 
amplitude, peak amplitude or power 
occurring during synchronisation pulses. 
This means, in turn, that the detector 


' delivers high output -voltage at intervals 


when a “black” signal is being received. 


NATURE OF CIRCUIT | 


In modern receivers, the detector is~ 


almost invariably a thermionic or crystal 
diode and the polarity of its signal out- 


put in respect to chassis depends on 


which way round it is connected into 
circuit and/or whether the load resistor 
is placed in its anode or cathode return. 

During intervals when “black” or syn- 
chronising signals are being transmitted, 
the detector may therefore deliver maxi- 
mum positive-going or maximum nega- 
tive-going signal voltages across ‘its out- 
put load resistor. 

When the detector fs polartsed to give 
peak negative output on synch. errs 
a 
of “negative synch. phase” or “positive 
picture phase.” Both expressions describe 
the same condition and merely indicate 
that the synch. pulses are negative-going — 


in sense while the picture information for “black” signals or during the trans-— 
is simultaneously positive-going, both re- 


ferred to chassis potential. 


‘Reversing the detector would reverse _ signal of “negative s 


the sense of its output signal, so that it 
could be described as “positive synch. 
phase” or “negative picture phase.” 

The same terminology can be used, 
if desired, to describe the signal through- 
out the entire video system. 

In a practical receiver design, the 
polarity of the detector may well be 
dictated by the need for it to produce 
simultaneously a negative DC potential 


% in- ee 


for the automatic gain eae system. 
Where such is the case, the designer | 
must arrange the number of video ce 
stages and the signal feed to the pic- — 
ture tube to ensure a “positive” ices : 
on the screen. 


Were the signal applied to the pices, 
tube to have the wrong polarity, thes 
modulating action on the writing beam — 
would be reversed. Dark areas would | 
become highlights and vice versa, pro- — 
ducing a photographic “negative” rather — 
than the desired image. 

The matter of signal phase is therefore 
vitally important in a video system 
whereas, in audio practice, it is of no | 
special consequence. ‘< | 

A normal resistance-« oupled video © 
stage, with input to the grid and output — 
taken from the plate, produces a phase — 
change approximating 180 degrees. Thus — 
a detector signal which is negative- 
going on peaks, becomes positive-going — 
after traversing one such stage. ae Fits 
_ A second video stage of the same type 
will produce a further 180-degree shift, 
making 360 in all and reverting the signal 
to the same sense as from the detector. 

If a video stage is operated as a 
cathode follower, the phase of input and Ee 
output signals” is nominally the same. 

Also significant in the matter of 
phase is the signal feed circuit to the — 
picture tube. Most, if not all, modern — 
picture tubes have a specially ‘insulated 
cathode giving the same order of input 
capacitance as the intensity grid itself. 

By way of example, the 17HP4-B has 
an input capacitance, grid to all other 
electrodes, of 6. pf. while cathode LD all ao 
other electrodes is SpF. - 2 ea Ae 

To produce a> darkening of the trace 
on the screen, it is necessary to impose . 
a negative-going signal on the intensity 
grid, the cathode meanwhile being held 
to chassis potential as far as the Sige | 
frequency is concerned. 
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SIGNAL PHASE a m 


Since it is necessary to darken the trace — 


| 


tnission of synch; | _ it may be said 


Conversely, the same pa on the 
beam can be iehievea | by holding the 
grid at chassis potential for the Ae 
frequency and applying’ a Pa 
signal to the cathode. ? 

Thus, for cathode signal injection, a j 
picture tube requires a signal of “posi- 
tive er bit 


ta picture tube, , at its grid, needs oF 
nch. ° phe ae 

“positive picture phase. * a 
j 
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q While it is perfectly practical to feed 
q e video signal either to grid or to 
cathode, one particular factor favours 
the latter consideration. This arises from 
the operating condition of the final video 
amplifier. 

While this operates nominally as a 
class A voltage amplifier, conflicting re- 
‘quirements of gain, bandwidth, output 
and economy normally prevent ‘the pro- 
vision of any great overload margin. The 
‘stage may therefore have to operate into 
the curved portion of its characteristic, 
Particularly — as the grid swings. toward 
plate current cut-off. 

This being so, it is an advantage to 
have this occur when the writing beam 

, being blacked out. On the opposite 

wing, when the picture tube is producing 
highlights and therefore the most obvious 
Portions of the picture, the video am- 
plifier is operating over the straightest 
portion of its characteristic. 


oe LINEARITY 


BA little thought will show that a posi- 
Ag going swing (positive picture phase) 
on the grid of the final video amplifier, 


feces increased plate current and 


therefore a negative plate voltage swing. 
Coupled to the cathode of the picture 
tube, this negative-going signal will pro- 
duce a picture highlight, as required. The 
PoOsitive-going “black” and synch. peaks, 
possibly subject to some non-linear dis- 
tortion, will produce little or no light 
on the picture-tube face. 


_ These considerations” covering the 


hase of the signal and the manipulations 
hich are possible, result in a variety of 


systems. 


. Undoubtedly, the most common is a 
detector producing negative-going sig: 
mals on “black” peaks, together with a 
negative DC potential which is available, 
if required, for AGC purposes, The 
video signal is then passed through one 
amplifier stage, so that it becomes posi- 
tive-going on “black” peaks, this signal 
being applied to the cathode of the pic- 
ture tube. 

~ Ih a more elaborate receiver, the de- 
Bence may prefer to employ two video 
amplifier stages, 


ol, more facility in the provision of 
ap circuits and/or the achievement of 
ider frequency response. 


Two stages, plate loaded and operating 

1 cascade, would deliver an output sig- 
al of the same sense or polarity as the 
put. This would involve either re- 
versing the polarity of the detector and 


eeding the signal to picture cathode, or 


aintaining a negative-going signal from 
he detector and feeding the video out- 
ut to the picture tube grid. — 


ATHODE FOLLOWER 


Yet another possible arrangement is to 


a two-stage video amplifier but. with - 
he second stage operating as a cathode ~ 
ollower. Because this second stage in- 


duces no significant phase shift, the 
onvention is to have a negative synch. 
se signal from the detector, a positive 
nch, phase signal from the first video 
age and the same again from the second 
‘feeding the - picture-tube 
f = 


eo stage, - 


part cathode loading. 


- load 


asic circuit patterns for typical video ~ 


- multiple | 
- characteristics or the usé of automatic 


for the sake of in-— such designs 


creased gain, more convenient gain con- 


shade along. each 


’ imposed signals, 


* 


Figure 132: Though 
considérably exag- 
gerated, diagram 
{a}. indicates the 
nature. of a video 
signal after loss of 
the DC component. 
Diagram {(b)  indi- 
cates the effect of 
DC restoration, the 
signal having the 
same character as 
that from the video 
detector, 


* 


An interesting variant of this scheme 
is to have the second of two video 
stages operating with part plate and 


Output is taken 
from the cathode to the. picture-tube 
cathode and from plate to picture-tube 
grid. Though more complex, the divided 
idea allows the relevant circuit 
capacitances to be more or less connect- 
ed in series across the total output cir- 
cuit of the final video amplifier. 

Typical circuits, illustrating these 
various arrangements, will be given later 
but enough has been said here to indicate 
the way in which consideration of signal 
phase dictates the basic pattern of the 
video circuitry. 


It may be noted that no mention has 
been made of economy designs, omit- 
ting the video amplifier and feeding the 
detector output’ directly to the picture 
tube. Such receivers have, in fact, been 
produced using grid, anode-bend or re- 
flex detectors. 


NOT CURRENTLY USED 


By. -and large, however, they were 
confined to the early English scene 
where there was no need to consider 
channels, special pass-band 


ae control. Nowadays, 
are rarely encountered. 


The significance of the DC compon- 
ent has already been discussed in an 
earlier article in this series. It was 
pointed out there that a video signal is 
nothing like an audio signal and. is not 
symmetrical about some intermediate re- 
ference voltage. Rather must it be con- 
sidered: as a potential which varies in 
an abrupt, non-repetitive fashion, ac- 
cording to the variation in light and 
individual scanning 
line. 
On this basic waveform is super- 
artificially generated 
which are intended to synchronise the 
Teceiver scanning circuits with those at 
the transmitter, and to black out the view- 
ing screen at the same time. — 


The instantaneous output from the 
receiver's video detector is — or should 
be. —_ exactly proportional to the 
amplitude of the incoming picture car- 
rier. The peak output voltage from the 


“detector during synch. pulses will be 
‘constant for any given input signal, the 


general level of the video information 
between pulses rising or falling accord- 
ing to whether the picture content is 
light or dark or just average. 


In other words, the basic output from 
the video detector 
which is subject to very rapid and sub- 
stantial fluctuation but which reaches a 
certain peak value during each indivi- 
dual synch. pulse. 


“In an idealised video amplifier, the 
signal never loses this basic character. 
The detected signal is directly coupled 
to the input. of the video amplifier and 
appears at the output as an exactly pro- 
portional variation in DC level. 


It is directly coupled, in turn, to the 
picture tube input circuit, either to grid 
or to cathode, as dictated by polarity 
requirements. Since the signal may be 
superimposed on the plate supply .poten- 
tial of the video output stage, the other 
picture tube electrode—cathode or grid 
— must be returned to a comparable 
potential so that the correct bias relation- 
ship will be established between the two. 


Under proper conditions, the relation- 
ship between the signal and the standing 
voltages would be such that the beam 
would be visually extinguished at the 
exact instant when the incoming carrier 
amplitude achieved 75 per cent. of its 
peak value, corresponding to the official 
black level. 

Increased carrier amplitude during 
synch. pulses would carry the picture 
tube even further into the cut-off region, 
while, decreasing carrier amplitude would 
produce increasing screen illumination. 


EFFECTIVE. WHITE 


The controls would normally be set 
so that the peak beam intensity, judged 
necessary to produce a visual, sensation 
of white, would occur at a carrier level 
equal to 10-15 per cent. of maximum. 

Unfortunately, the design of a directly 
coupled video system is attended by the 
usual difficulties of any DC amplifier, 
particularly where-more than one stage 
is involved. 

A plate, normally positive with re- 
spect to chassis, must be connected to 
a following grid which needs, in turn, 
to be less positive than its own cathode. 
These varying DC levels throughout the 
circuit have to be reconciled without pre- 
judicing the operation of any one stage. 

The circuit design, furthermore, has 
‘to be sufficiently non-critical to prevent 
normal component variation and drift in 
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“STUDIO Lee peed, Gis 3 7p three A REVOLUTIONARY DESIGN OF AN EXTRA 


motor, 7-inch reel model with 2 


\ : cae 
heads or 3 heads. With a 3 HEAD: Recorder direct Pisin Delete HI-FI RECORDER, ; 
comparison between the incoming sound and the re- RALIA HAS BEEN W i 
corder sound can be made IMMEDIATELY, thus 3 AITING FOR 
enabling the correct level, etc. 100 pc recording assured. 33/sec, 53°’ Reels (1200ft), Two Tracks, 14lb weight, 


under all conditions. since Hades. 


~ 


TE a ats OS ae Sega a 


ALSO THE 
“a 44 (Lwo Speed, Stinch reels) light- 
EC HO- ETTE weight (191b) in zip carrying bag 


Commercial pre-recorded ‘tapes and tapes from broadcast ¢tations will ay erfect! as all “No ase : 
fully designed to C.C.LR. standards, be oh vatape” recorders are | 


CALL OR WRITE FOR PURTHER DETAILS. [FO CONVINCE YOURSELF OF ITS FEATURES 


The most simple and — efficient: ONE x Counter Placefinder. (Built-in). Up to 9000 ¢/ 34 ea 

KNOB Tape Control giving definitely no e Guaemntsed 8, 5 we Up» S- at 3 4in/see and up te 

spilling of. tape. uae! a Frequency Response. 14000: c/s at 74in/see, both viaihien' HIF! 
¢# 40 second Fast Forward and © Rewind, * Up to 5000 c/s at 1 7/8in/see without reproduction, a 
& fustant but resilient “Differential” Grakes flutter or wow (good Bpaley for music) " GSin/see. also available.) aw 


. 
| 
We offer to send ON APPROVAL to districts without representation WITHOUT OBLIGATION. ; 

TO BUY. Please write for details and we will be glad to assist you. at 


BAe fat er, my, 
To make room for our stocks of new recorders we are anxious to dispose 


of a number of TRADE-INS and DEMO. recorders at BARGAIN PRICES © 


NOVA Type A with Radiotuner .. sik, trees aie 916i) eey ee) NOVA 
: WY ; Type 00 in two cases, THREE head, new £192. Only ess 
PYROX/AWA MAGICTAPE, 714” te ee se ee oe oe GS Here is Your Chance. Don’t Miss it” 


Maenegraph 714° two track (one ‘Tet ‘only)) as ee es we lagi teOs 
SRR FN acts 4 eer (DERI! ROOD IED Caen ate New plastic tape, 38/6. Aerovex Plastic Tapes, extra 
: sensitive, only 51/9 each. es 


UTRALINEAR 0 sli [TERMS ON LOW DEPOSIT | 


Pie | 


uf 


UP to 12 WATE @ impedances), £4/17/6. for further details contact your dealer or B Re i 
UP to 20 WATT (2 impedances), £6/3/- W Y ites {it i eas 
Othe: types on application. , ; : NOV. : : ; f 

. O/P Transformer for Playmaster 1 to 11 y : y 


BR Tenner 311 SUSSEX ST., SYDNEY. BM6138.8M2350,. 


Mullard 5-10 and 20 wate 
Amplifier Transformers Kit pals Open Saturday moraings, and week nights, ee 
Sets. : 89 Havin Ra eatin eee T BALE. Whitt reat wae 
T.V. Transformers for 4 
R G H, PHILIPS and A.WA. 

T.V.—RECEIVERS 

Transistor Transtormers to 
R & H and other specifications. 


' Rewinds and any type iransformer or coi) 
to customer’s specifications. J ap ie 


Call, ring or write for quote on your needs. I enclose LARGE self-addressed ceuveloge: and 9a Jn stampa : 
RESUS as OR i Sc REED RSET TESTED ia ac a a a a Saat hall lia ale i 
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Last but not least, the provision of 
Brightness and Contrast (ie. video gain) 
controls may be hampered because. of 
their possible. reaction on the DC levels 
pxpughout the circuit. 


OTHER PROBLEMS 


_ Even if a change in DC levels is in- 
sufficient to distress a particular valve 
or component,. it can cause troublesome 
Interaction between the controls or 
change the potentials enough to prevent 
the blanking pulse from erasing com- 
pctely. the retrace lines. 


. Because of these difficulties, many de- 
signers do not attempt to maintain direct 
coupling right through the video sys- 
em. They use it where it presents no 
special difficulty, resort to capacitive 
oupling Where it suits them and then 
e-create a DC component by the use, of 
4 DC restorer. 


_ Readers are reminded that an article 
yn “The DC Component” appeared in 
he March 1957 issue and the phenomena 
explained of DC loss and DC restora- 
ion. 


i. Figure 132, reproduced herewith, will 
serve as a reminder. Though grossly 
sxaggerated in effect, diagram (a) shows 
10W a Video signal, after passing through 
in R/C network, tends to equalisé about 
jome average reference, such that the 
nergy in the positive-going excursions 
alances that in the  negative-going 
sxcursions. 


: Diagram (b) illustrates the same sig- 
1 after a DC restorer has aligned the 
ynch. peaks once again. 

In many current receiver designs, AC 
upling is used without any attempt 

Sine made to preserve or restore the 

DC component in the basic video ampli- 

ier. The scheme is claimed to simplify 

lesign problems without prejudicing the 
mtertainment value of the picture. 


_ The chief difficulty about simple AC 
soupling is that it allows some degree of 
wander in the effective height of the 
lanking and synch) pulses, as_ illus- 
rated in figure 132. Under certain sig- 
ial conditions, as when the screen is pre- 
lominantly dark, the effective amplitude 
of the pulses’ may diminish sufficiently 
or them not to blank out the beam 
juring the retrace periods. 


AME RETRACE 


This is most objectionable in respect 
© the frame retrace, which might cause 

half-dozen or more lines to appear 
lantwise across the screen. 


“Where ‘AC coupling is used in the 
deo amplifier, with no DC restoration, 


e a built-in frame retrace blanking 
This involves a simple coupling 
uit from the frame output trans- 
mer to the grid or cathode of the 


id the polarity of the resulting signal 
st be arranged so that, during the 
rupt flyback pulse, the beam is 
entarily blacked out. | 
The arrangement is similar to that 
d for retrace blanking in ordinary 
est oscilloscopes. 

“AC coupling with retrace blanking ap- 
ears to be favoured particularly in the 
. It is suggested that this is partly 
e to failure of U.S, television stations 
observe strictly official standards 
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is therefore common practice to pro-— 


governing the ratio of blanking level to 
peak carrier power. . 

This creates obvious differences in pic- 
ture quality and in the effectiveness of 
retrace blanking as a receiver is switch- 
ed from one Channel to the next. 
Under such conditions, a receiver with 
AC coupling and built-in retrace blank? 
ing may have an actual advantage, as 
far as ease of operation is concerned. 

Two points remain to be covered in 
this preliminary survey of video systems. 
The first is the Brightness control. © 


The essential function of this control 
is to vary the standing bias between grid 
and cathode of the picture tube and 
therefore the average brightness of the 


image on the screen. 


Advancing the Brightness control re- 
duces the standing bias between grid and 
cathode and makes all portions of the 
picture brighter, both the highlights and 
the shadows. 


VARIES BIAS 


In many cases, the Brightness contro] 
is simply a potentiometer which sup- 
plies an adjustable voltage to grid or to 
cathode through its normal return re- 
sistor. The most convenient arrange- 
ment is usually to have the cathode re- 
turned to a potentiometer connected in 
part between the HT line and chassis. 


In special cases, the brightness may be 
controlled by. varying a potential at an 
earlier point in a directly coupled video 
amplifier, the consequent change in DC 
level affecting bias on the picture tube. 


As distinct from the Brightness func- 
tion, a Contrast control must increase 
the difference in contrast between light 


AMPLIFIERS 


STANDARD e Hi-Fi 


and dark portions of the picture. 


This 
involves the application of a larger video 
signal to the picture-tube grid or cathode, 
as the case may be. 

In some receivers, the Contrast con- 
trol operates in the front end of the 
receiver. It may be a simple manual 
control varying the bias on certain RF 
or IF amplifiers or it may modify the 
AGC circuit to permit a larger signal 
to pass to the video detector and thence 
through the video amplifier to the pic- 
ture tube. 


GAIN CONTROL 


In other receivers, the Contrast con- 
trol operates purely in the video am. 
plifier as a simple gain control. 


Here an immediate difficulty occurs, 
because the conventional scheme of 
using a potentiometer across the signal 
source, with. the following grid to the 
moving arm, is quite unsuitable. At 
various settings, capacitance effects 
across the potentiometer are likely to 
give a rising Orfalling high frequency 
characteristic. fi 

Difficulty also arises because the im- 
pedance between grid and chassis varies 
with pot. setting and, with it, the sig- 
nificance of valve input capacitance. 

Alternative schemes must therefore be 
found, such as varying the screen volt- 
age of a pentode amplifier or introduc- 
ing a variable unbypassed resistor in the 
cathode return circuit. This latter oper- 
ates largely by virtue of its degenerative 
effect, though it also changes the bias 
and current: levels. 


We shall have more to say about 
these matters in the next issue. 


and TUNERS 
SPECIAL 


* 


We supply a wide range of amplifiers and tuners and ee 
are prepared to consider special requirements. 


INTERSTATE TRADE ENQUIRIES WELCOME 


SPECIAL , ONLY “BOTH” GEIGER COUNTERS. 
GOOD ORDER. COMPLETE, £30 EACH. 
1 ONLY TAYLOR 45A MUTUAL CON- 
DUCTANCE VALVE TESTER. GOOD ) 
ORDER. COMPLETE WITH MANUAL £35. | 


Sn eae 


iatcss Mirrofone Electronics uutsss | 


‘BH 403 New Canterbury Rd., Dulwich Hill, N.S.W. @ 
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“ADVANCE” CRYSTAL STANDARD 
CHECKS SIGNAL GENERATOR 
CALIBRATION 


Crystal Calibrator type 74 is intended 

as a calibration check for signal generators over 

the frequency range from |Mc/s to 250 Mc/s and 

should be a useful addition to service departments 

and laboratories concerned with WHF -communica- 
tion and _television equipment. 


"Advance" 


HE heart of the instrument is a 5 
Mc/s crystal oscillator of high ac- 
curacy. A multivibrator operating at a 
fundamental frequency of 1. Mc/s is 
locked to the crystal oscillator and gives 
a series, of accurate calibration points at 


1. Me/s intervals over the frequency 
range. 
The output of the signal generator 


under test is fed to the input terminal 
of the crystal calibrator. Circuitry is 
arranged so that the incoming signal 
beats with either the 1. Mc/s or the 5 
Mc/s oscillator or their harmonics, The 
output of the mixing stage is fea via a 
volume control and an audio, frequency 
amplifier to either an inbuilt Joudspeaker 
or a phone jack while. a magic eye tube 
serves as a Visual indicator. 

According to the manufacturer’s data 
the instrument is capable of an accuracy 
of better than plus or minus two parts 
in 10,000 plus or minus 15 ¢/s with 
the visual indicator, Accuracy is. not 
quite as good with the aural indicator 
but the latter is extremely useful in es- 


ey PPP PPP 


Overall dimensions 
of the advance 
instrument are 7!in 
high by 7%in wide 
by Jin deep. The 
weight is 9b. 


Ww 


tablishing the approximate calibration 
point. Sensitivity is such that a satisfac- 
tory indication can be obtained with 
input signals having an amplitude of 10 
mV: or less. 

The instrument was used in our own 


laboratory to check the calibration of a 


signal generator covering up to 300 
Mc/s, and no difficulty was experienced 


in identifying calibration points at the 
high end of the range. 

The price is £48/15/. Further in- 
formation can be obtained from Jacoby, 
Mitchell and Co. P./L.. of 477 Kent 
Street, Sc 


| TELEVISION SPEAKERS FROM ROLA 


/ POSSIBLE difficulty when loud- 
; & speakers are placed close to the pic- 
ture tube in a television receiver is dis- 
tortion of the picture due to the external 
field of the speaker magnet. 

Both the 6M and the 3C models, illu- 
strated here, are fitted with magnetic 
assemblies designed to cut external fields 
fo a minimum and, therefore, are suit- 


Hundred \ 
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able for tuse in table model television 
receivers. A practical test indicates. that 
the 6M can be mounted alongside the 
picture tube as specified in the R.TV 
and H design appearing in this issue. 

Common practice is to use the 3in and 
the 6in speaker together in the one re- 
ceiver, the small speaker being mounted 
in the front of the cabinet and the larger 
speaker on one of the sides. 


_— ~~ 


LATEST PHILIPS 
TRANSISTORS 


ATA on transistors types OC44 anc 

OC45 has been available for somé 
time and it is pleasing to note that thi 
supply position is a little better thar 
previously. The interesting — technica 
feature of these transistors is the fre 
quency handling capability making then 
suitable for many applicati6ns sae ke 
reserved for valves. 

The OC44, for example, may be use 
as a mixer or oscillator in broadcas 
band receivers while the OC45 will worl 
efficiently at intermediate frequencies 
The ‘list ‘prices. dre ye 2/177 Se tore 
OC44 and £2/15/ for the OC45. | 


OC44 and OC45 are shown oe 
than actual size, 


; 
4 
q 
om 


Used in conjunction with transisto 
such as the OC71 and the OC72 a ae 
‘het broadcast receiver with performane 
comparable or better than conventiona 
valve portables is possible with the ney 


\ 


transistors. Extremely compact pock 
radio. receivers would also be possi 


Transistor. type OCJ6 may also b 
more plentiful in the future, Recentl 
revised ratings suggest that this type m 
be useful in the output stage of a publ 
address system operating’ from a vehic 
battery without the need for a vibrat 
or motor generator power supply. T 
list. price is £5/18/4 per transistor b 
is offset-by the saving in cost of oth 
components. and. power economy. : 


Radio, Television & Hobbies, July, 1957 


BROADCAST QUALITY MICROPHONE 


One of a very comprehensive range of miniature high quality Neumann 
condenser microphones was recently forwarded to us for test and examina- 
tion by Simon Gray Pty. Ltd. of Melbourne, the national distributors for 
Messrs. Georg Neumann G.m.b.H., Berlin. It is the model KM-54 which is 
photographed here with its associated power supply. 


ESE microphones are widely used in 

broadcasting, television and record- 
ing studios, where good electrical char- 
acteristics together with reliability are of 
importance. 

Type KM-54a is a_pressure-gradient 

condenser microphone with a cardiod- 
shaped pickup characteristic. Its direc- 
tivity is such that it gives about 25 db 
rejection to noise coming from behind 
the favoured pickup area. 
_ Two other miniature types are avail- 
able, the KM-53 having omnidirectional 
characteristics and the KM-56 omni- 
directional, cardiod or bidirectional char- 
acteristics selectable by turning a ring. 


oor 


oe 


It is interesting to note that a Neu- 
mann type 49 microphone is available 
which is arranged so that the directional 
characteristics can be changed by remote 
control from an operating position. 

In common with all condenser micro- 
phones, the output from the microphone 
proper is extremely low and of an im- 
pedance such that it cannot be trans- 
mitted by cable over any appreciable 
distance. To overcome this difficulty, the 
Neumann microphones have a_ valve 
amplifier and output transformer built 
into the microphone housing. The out- 
put impedance from the transformer. is 
200 or 50 ohms. 


LINE FILTERS FOR BROADCAST AND T.V. 


The amount of radio equipment in use is ever on the increase and its 

‘usefulness and reliability depends on interference free channels. Television 

receivers and VHF communication equipment are particularly vulnerable, 
not to mention normal broadcast receivers. 


MUCH __ interference originates from 

small electric motors such as are 
used in sewing machines, vacuum clean- 
ers and egg-beaters, while vibrator-type 
electric razors can, also be serious 
offenders. 

Aegis Manufacturing Co. Pty. Ltd., of 
208 Little Lonsdale Street, Melbourne, 
have made available the power lead filter 
illustrated here, which is intended to be 
placed in the main power lead close to 


the offending device. 

Two versions of the filter are avail- 
able, both in the same moulding. The 
first contains a special balanced capacitor 
only, and is intended for use on the 
broadcast band. The second is intended 
mainly for T.V. work. 

Current through the broadcast unit 
should not exceed 5 amperes, while the 
TV filter is rated to carry. 2 amperes 
only. 
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PERRIS Zevif RRINS 


LIMITED NUMBER 
Demonstration Models 


LOCOS AND 
OWER CARS 


at greatly reduced prices 


from only £5/10/- each 


The ‘locos and electric power cars 
have been fully reconditioned 


after being used for display pur- 
poses. They are an excellent buy 
at these low prices. 


ALSO— 


Stocks are available of trucks, 
carriages and rails at attractive 
prices. Here’s an opportunity to 
build up your track and rolling 
stock. 


CUT AND SEND COUPON 


“o Ferris Bros. Pty. Ltd., 
152 Dowling Street, East Sydney. 
*A6643. 


Please send me details of recor 


ditioned locos, power cars and acces 
sories, 


ee ee ee a a a a a a a 


Reece n omaniray mmr eesti tk Ge) 200N AeamI Ret a 7K 


ee oe ee ee 8 8 


Page One Hundred and One 


Last year, when in England, | met Mr. Arnold Sugden, maker a the Connoisseur pickaunes , 

motors, and audio equipment, and heard demonstrations of his stereophonic records. These. RS 

records are cut with a groove modulated both laterally and vertically, so that, when played — 
back with a dual pick-up, two channels become available from a single disc. ae ‘ 


| 


T@XHE records | heard were experiment- 

al acetates, and the play-back head 
was not a production type, “but the re- 
sults were quite encouraging. 

Now | have news that he has prepared 
some regular pressings, and it is obvious 
that he has carried his work considerably 
‘further. 

In discussions last year, he made it 
plain that he intended eventually to offer 
equipment and records for sale using 
this new principle — new at least as 
far as the public is concerned. 

As far as I know, he will be the first 
man to do it, if by this time his plans 
are sufficiently advanced. 

Apart from a private hearing at the 
factory (which is within a good, strong, 
stone’s throw of the Wharfedale Works 
at Bradford) I heard his records at the 
British Sound Recording Society’s yearly 
exhibition, at which the first public de- 
monstration was given. 


APPRECIABLE SEPARATION 


There was little doubt that apprect- 
able separation of the two channels was 
possible, and despite the experimental 
nature of the records and equipment, the 
sound was remarkably, good. 

The second London Audio Fair which 
took place at the Waldorf Hotel in May 
of this year included’ another demon- 
stration using the latuct processed discs, 
and I have no doubt they would prove 
much more satisfactory than the earlier 
efforts, 

Reports are that the demonstration 
was one of the Fair’s highlights, and in- 
terested more people than just the general 
public for whom it was intended. 


Sugden claims that he is able to ac- 


commodate frequencies up to 12 Ke., and 
achieve a channel separation of 35) db.. 


which should be good enough for realis- 


tic results. 

The reports I have indi¢ated that the 
possibility of this type of disc making an 
appearance on a wider scale seem to 
be brighter than last. year. 

All the big record companies | spoke 
to at that time admitted having ex- 
perimented with the system, but it was 
equally obvious that they hesitated to go 
any further for reasons which might 


have been as much commercial as they 


were technical. 


MANY DIFFICULTIES 


I had the impression that, if someone 


was game enough to take a plunge with 
a satisfactory disc, others would follow. 

. There are many difficulties inseparable 
with the proposition. Technically it may 


yet have to be proved that tracing dis-. 


tortion can be kept to an acceptable 
figure using a groove that has to do so 
much. It is almost impossible to estimate 
how serious that distortion would be 
and, of course, no one has published any 
figures about it. 
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. familiar method of playback. 


Each equipment would require a 
special pick-up head with a stylus which 
Operated two movements, one at right 
angles to the other. This immediately 
suggests very great problems if the mass 
of moving parts is to be kept low. and 
the compliance of the system high. — It 
is likely to be more than twice as dif- 
ficult as for a single head pickup. 

I have no details of how Sugden has 
tackled this problem, but the pickup he 
was using last year vas merely a hand- 
made device prepared for the occasion 
using two standard crystal movements. 


SO FAR WITH TAPE 


So far, all the big companies have 
preferred to make their twin-channel bow 
with the use of tape, which initially has 
no new technical problems, merely the 
necessity of doubling up on reproducing 
channels. It risks very little money as 
compared to launching a campaign on a 
new type of gramophone record which 


cannot be played as intended with a stan- 
dard pickup. ; 
But once the initial step is taken. 


there could be a future for a disc. 

A big attraction of a binaural disc is 
that if does not depart from the familiar 
process of placing a record on a turn- 
table and a stylus in a groove. 

This is a process as familiar to-us as 
is tuning a radio set.- 


Tape’s big disadvantage for the ape 


in the street is that it is a completely un- 
And it’s 
still far messier than a neat and attrac- 
tively packaged record, although plastic 
tape cassettes have been made which 
could overcome this objection. 


Whereas the lateral-vertical disc might 
even be made “compatible” — that is, 
able to be played with an ordinary pick- 
up which would reproduce the lateral 
groove only, 


If, as some people now maintain, it 


is only necessary to carry the upper fre- 


by John Moyle 


ore 


i 
' 


quencies on the second channel to obtain 


satisfactory binaural effects, the vertical 
channel would not even be called upon 
to acccommodate the full frequency 


range, probably a big factor in keeping’ 


intermodulation and distortion low. 


The key to the whole problem seems 
to be this — will enough people think 
the stereo feature sufficiently worth- 
while to install the necessary amplifiers 
and speakers? 


. 


It is certain that some enthineiuete will, 
but what about the average man? — 

In most..things, we reach an optimum — | 
in performance beyond which only. thes 
dedicated will want to go. 

It may well be that the pvedean high 
standard of the single channel record has” | 
reached that optimum. 5 a 

If so, then the future for any stereo 
system Will lie in a specialised market, 
the returns "from which will not compare > 
with those from thé main bulk of the | 
record business. au 

Someone will have to takea tisk to 
find out. 

So far, there isn’t much room for en-_ 
couragement in the response to stereo 
tapes. On a percentage basis, Hey, have 
been slow sellers. 

At the same time there: i is: wisi! 
sufficiently fascinating in the possibility 
of the stereo type disc to make it worth © 
watching. 

Meanwhile I had my ‘own share ot 
shocks during the month. 


PICKUP. TESTS on 


For some time I have been waiting | 
for a chance to make some tests on pick- | 
ups, and to run them through with a disc — 
| brought back from the States contain: | 
ing some excellent square wave and in- 
termodulation test grooves. 

For some time I have been plugging’ 
the use of recorded square waves as a 
basis for testing amplifier systems. — 

It seemed only half the story to test 
amplifiers with very severe square waves 
and to condemn them for ringing. when 
there was no evidence that they would 
ever receive such _ steep- “sided Wave: 
forms from a disc. : 

On the other hand, I. wanted to kno 
what kind of a fist modern recording 
equipment would make of ‘cutting a 
Square. wave at 5 Ke.. the frequency 
most favoured for amplifier: testing (at 


least with me), and what would be the 


‘chances of playing it back with even th 
best of piek- “ups. “ Aiea 


SQUARE WAVES 


on my test record is 1 Ke., and I antici- 
pated that, for a decent pick-up. this 
would be a piece of cake; : 


So I assembled a. collection on ‘them, 
Two were moving-coil types of high Te- 
putation, and two were. moving-iron” 
types almost equally well thought of. 

Maybe you are way ahead of mé! > 

All four pick-ups produced — n 
straight sides to their patterns. © i 

But only one produced. even a 
pr Pea TGR ‘of a straight line along 
top! 

Both the moving-coil pickenpe’ 
lovely examples of ringing. 
quality type overshot by about 5 
cent., and its oscillations had not ce 


’ before the eng - aye) flat ee was, reac 


d. It was, however, obviously ringing 

bout one frequency, and later tests 
proved that it had grown a peak at about 
4 Ke. since. first put into use, prob- 
‘ably due to relaxation of the damping 
‘material used in the movement. 


wave-form. howeyer. was very 


good. 
_ It is only fair to say that this pick-up, 
in its new condition, and without ‘the 
lately grown peak, would probably have 
given a good result. Extra weight on the 
head, which applied extra damping from 


amplitude of the ringing, which was now 
‘quenched altogether over the last half 
of the flat top. " 

In consideration for the record grooves, 
ecu persist very long’ with this prac- 
ice! 

One moving iron pick-up, which did 
best of the four, showed continuous ring- 
ng of low amplitude over the full flat 
top, but its irregular shape suggested that 
several frequencies were involved. 

This was later verified with a normal 
frequency check which revealed notice- 
able wave-form distortion at various 
spots in its response. 


S THIS TYPICAL? 


Had time permitted, it. would have 
been most instructive to have run full 
ersponse curves of al] four pick-ups and 
ompared results, but I was so shaken 
that I just sat down to think it over. 

Is this experience typical of the pick- 
ups we are using, even the best of them, 
or was I very uniucky? 

_ Probably a bit of each is the truth, 
but it does seem highly probable that 
many of us who fondly imagine that the 
ame and purchase price of a pick-up 
has guaranteed us perfection are de- 
ding ourselves, particularly if the pick 
ps are more than about 12 months old. 
For without doubt, a good pick-up 
should be able to trace a 1 Ke. square 
Wave quite well, particularly when we 
remember that it came from a disc which 
had gone through normal recording and 
processing cycles, and was not artificially 
produced by test equipment as are the 
square waves used for amplifier testing. 
_ And certainly it should not exhibit 
excessive ringing, as did some of those 
which I tested. ; 


SUSPECTED PEAK 


I must say that the results with the 
pick-up with the peak were not alto- 
gether unexpected, as | had originally 
made the check because I had begun to 
Suspect it of having an edge which was 
ot there when new, and it has had a 
very hard life under my hands. 

_ What did shock me was to find that it 
had deteriorated to such an extent. 

' And if this happens to an unques- 
tionably well designed pick-up, what on 
earth must happen with a poor one? 
.For that matter, how many recording 
engineers know what happens to their 
cutting heads when smacked with a rise 
ime equivalent to that of a square wave? 
I have asked that question in’ many 
famous recording studios of the world. 
and never yet seen an answer. 

The answer would be, very simply, a 
grooves cut with a square wave at 


4 


(os , : 

f we had something like this to 
lay around with, maybe we could get 
first base in our efforts to get off the 
c¢ what can be put on to it. 
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the record groove, greatly reduced the. 


ec 


‘Referring again to _ the British 
Audio Fair, a recent Wireless World 


' showed a working drawiag of a new 


pickup cartridge made by Philips which 
appears to have great ‘possibilities | 
saw one of these cartridges in Holland 
last year but they were ‘not then ready 
for production 


MOVING MAGNET 


The interesting part about this pick- 
up is that the moving armature is 
actually the magnet, in the system.- and 
its vertical suspension and cantilever 
stylus mount give it a number of ad- 


_ vantages at present enjoyed only by 


certain moving-cail types 

The design has been made possible by 
the use of the jightweight, high coercive, 
material Ferroxdure, which. when in 
cylindrica] form as in this application. 
can be magnetised in a direction at right 
angles to the cylinder axis. ; 

In the schematic illustration of the 
pickup shown, lateral movement of the 
stylus D is converted by means of the 


Section drawing of the new Philips 
pickup. 


cantilever C and the bearings Bl, B2 
into angular movement of the Ferrox- 
dure magnet M. This induce’ an e.m.f. 
in the coils S wound on the magnetic 
material J in whose gap the magnet 
lies. 

In this design the effective mass al 
the stylus tip is 3 mgm, the lateral 
compliance extremely high and the out- 
put 4mV per cm/sec recorded velocity 
The frequency response is flat from 
30 c/s to 15 ke/s, the high-frequency 
resonance being at about 25 kc/s on 
viny! discs. 

Altogether this looks to be a mosti 
interesting pickup, and its appearance 
in Australia should be a popular one. 
At the moment I do not know when 
this is likely to be, although there are 
rumours that a complete player unit 
will soon be available here. 


RECORD REVIEWS 


~ VAUGHAN WILLIAMS — 
Romance for Harmonica with 
Strings and Pianoforte. Played by 
Larry Adler and conducted by Sir 
Malcolm Sargent. 

ARTHUR BENJAMIN — Con- 
certo for Harmonica and Orchestra 
played by Larry Adler and the Lon- 
don Symphony Orchestra. conduct-. 
ed by Basil Cameron. | Columbia . 
‘3308 1023. 

Not the least intriguing thing about 


These previously _ hard-to-get 


[HIGH FIDELITY 


RECORDS 


are now available af your 
favourite record bar. 


R-201: JOE ENOS PLAYS TWO 
PIANOS: Mataguena (Lecuona 


‘The Butterfiy (Grieg), Prelude 1: 
G Minor (Rachmaninoff): Among 
My Souvenirs (Nicholls) Ronde 
Capriccioso (Mendelssohn) Bess 
You Is My Woman (Gershwin. 
Flight of the Bumble Bee (Rimsky 
Korsakoff — arr. by Rachmaninoff) 
Lamento Gitanno (Grever) Jesus 
ita en Chihuahua (Folk Music): The 
Beautiful Blue Danube (Johann 
*Strauss): The Schulz-Evier ‘Con- 
cert Arabesque”: with two piano 
paraphrasing by Mr. Enos 


R-401: DICK STEWART 


SINGS— Alone Together: Walkin 

by the River: Ritual Fire Dance 

(instrumental): It All Depends on 

You: On a Little Street in Singa- 

pore: At Long Last Love: Time 

Was: Bala (Instrumental); Falling 
* Leaves: The Glory of Love 


R-602: HARRY ZIMMER- 
MAN’S BAND WITH A 


BEA— Sentimental Journey 
On Wisconsin: Night Train: Alex- 
ander’s Ragtime Band: I Love a 
Parade: The Breeze and I: Wash- 
ington Post March: St. Louis Blues 
Washington & Lee Swing: Bugle 
Boy March (a Zimmerman 
Original). ; 


lixa & 

Xa & 

VLP-423: ERNEST BLOCH: 
ISRAEL SYMPHONY Franz 


Litschauer conducting the Vienna 
State Opera Orchestra and Soloists 
of the Akademie Choir (sung in 
English) 


PVL-7001: PROKOFIEV: 
CANTATA. OP. 78— 


ALEXANDER NEVSKY Marc 


Rossi conducting the, Vienna State 
Opera Orchestra and Chorus, Anz 


Maria Iriarte, mezzo-soprano 
Russia Under the Mongolian Yoke 
Song dbout Alexander Nevsky; ‘The 
Crusaders in Pskov: The Battle on 
the Ice: Field of the Dead: Alex 
ander’s Entry in Pskov 


THIS IS THE ONLY RECORD 
ING OF THIS FAMOUS WORK 


PRESSED BY THE MANUFACTUR. 
ERS OF “ASTOR” QUALITY RADIO. 
RADIOGRAMS AND _ TELEVISION 
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ets" A cast 


this record is that the darn thing grows 
on you! ; 
Most people who have tried to play 


the mouth-organ in their early youth be-’ 


came aware of a race of those able to 
do magical things with it far beyond 
the simple process of suck-blow-suck- 
blow. i 

It was an accomplishment which never 
tailed to arouse my admiration. 

Larry Adler has for years been a 
star of the musical hall with his amaz- 
ing art and showmanship, but this is 
the first occasion I have ever heard 
music by two such distinguished com- 
posers seriously put together for him. 


Both composers have shown. that they 
appreciate all these facets of- the mouth 
organ’s armory. 

The Vaughan Williams is well named 
a Romance — it is almost rhapsodical 
in its small way and very pleasant to 
hear. 

Benjamin is more ingenious and en- 
terprising in his exploration of the mouth 
organ, for quite obviously this is his 
main object. Nevertheless is it bright, 
neat and pointed music, the romantic 
second movement being much quieter 
than Vaughan Williams and in its way 
just as effective. 

The recording is very good,.and it is 


obvious that the microphone has allow- 
ed Adler to greatly increase his dynamic 
range over et which he could com- 
mand in a concert hall. Long experi- 
ence with’ mikes has undoubtedly made 
him a very skilful user of the same. 


OUT OF THIS WORLD — A’ 
record of Earthquake and Jonos- 
pheric Noises recorded by Emory 
Cook. Long Play 5012. — 

This is a most extraordinary disc for 
those with a scientific turn of mind, or 
who like the unusual. 


One side of it is devoted to recordings 
of earthquakes in various parts of the 
world, as recorded at the California 
«Institute of Technology on a tape re- 
cording seismometer. 

Because the frequency of the earth 
movements is so slow, most of these re- 
cordings are played 750 times original 
speed, at which most of them come 


through with the impact of thunderclaps.’ 


Even so, some extremely low fre- 
quencies are included which make it a 
fascinating record to reproduce. Cook 
claims some sounds as low as 10 eycles 
per second. 

One band 
low in pitch to be heard, and with such 


recording amplitude that few pick-ups 


will stay in, the groove. It is included so 
that you may watch your pick-up head 


Announcing 


the NEW 


SYMPHONIC 


HI-FIDELITY TAPE-RECORDER 


SETS A “NEW HIGH” IN ITS OWN FIELD 


Made in Australia by 


TOWARDS 


The Symphonic Tape Re- 
corder offers recording of a 
really new high standard. The 


famous "“TRUVOX" Tape 
Deck is incorporated, which 
has a frequency response 


from 50 to 10,000 Cycles per 
second and may be used as 
a Public Address System. 


Incorporated also is. 


Separate bass 
playback. 
Magic Eye Level indicator. 
Extension Speaker. 


3Z & 74 inch per sec. tape speeds 
APPROVED for EDUCATIONAL 
PURPOSES 


PRICK 162 GNS. 


Including Reel of 
Tape and Microphone 


treble contro! on 


80, 8) @ 


PERFECTION 


Sp onic 


Trade enquiries 


L. G. Walker & Co., 
243 Elizabeth Street, Sydney. « 
Telephone BM6149 
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invited from: 


W. Palmer & Sons, 
32 Pirie Street, Adelaide. 
- W5254 


Telephone’ 


records a movement too / 


describing < a movement - which, -althoug 
speeded up, is virtually the same as that 
originally recorded by the machine. t 
California. 

~Some of the qu aes occurred a 
away as Hawaii, some in Mexico. 

The reverse side is made up of Jol 
spheric noises in® the form of bonk: 
swishes, whistles, tweeks, — wandering 
whistles and a variety of ‘combinatior 
and derivatives, all of which represe 
the impingement of particle energ gy apon, 
the ionosphere. ; 

Many of these sounds, which can. t- 
réceived directly by a specially filtered 
audio system connected to a long aerial, 
are accounted for, but many others, in- 
cluding the “Dawn Chorus” of sounds © 
which is greatest just before sunrise, are. 
still enigmas, the unravelling of whic 
may lead to profound | discoveries about 
what goes on in outer space, © 7 


FRANCK — Symphony _ in Dd f 
minor. Played - by the Hague Phil- — 
harmonic Orchestra conducted by — 
Willem van~ Otterloo. Philips — ke 
S$ 04011 L. \ ip 
For those who do not like this sym- 

phony played with high colour and lush 
sonics, this performance will be in music 
to their ears. 
It doesn’t take many drooling perfor 
ances to put you off it for life. ~ j 
Van Otterloo, probably one of those 
who revolt against the purple treatment, 
has produced an extremely well tem- 
pered and intelligent version, not at all 
lacking in shape or sensibility, but com- 
pletely. free from any hint of exagger- 
ation or affectation, 
His tempos are faster than usual, utd 
he does not hurry. He has simply decided 
that. the music will not be allowed to 
drag, and it never does. 
The recording is not particularly for- 
ward or brilliant, but it is well balanced 
and with a satisfying concert hall at 
phere. It is also very quiet and A ee 
there is a relaxed air about it which well | 
suits a very creditable effort. 
‘If I were to select a performance most | 
likely to please most people, this might” 
well be it. 


SIBELIUS—Symphony Niue ta 

-D Major. Played by the Philadel- 

phia Orchestra, conducted ~ by 

Eugene Ormandy. Coronet KLC586. 

There are many differences betwee 

this version and that of es © 
lins,. for instance. 


Some of them are unexpected. 
| was prepared to find the outlook 
much. ‘ess arctic than Decca’s record, for 
the Philadelphia doesn’t operate too ‘well 
at low temperatures, i 


I wasn’t surprised, therefore, to o find 
the music treated to many tuscion 
moments. 


But I was disappointed to find that, 
in the process, its shape and Progression 
ive béen irgely mislaid. —~ : 


Frequently it becomes. quite lumpy. a 
disjointed, and the import of 
phrases and modulations is not re 
ised. 


+ Collins, on the contrary, ‘ines 
does ° posture a little, is never in al 
doubt about what he wants, and he 
it with a sharp clear line that: is very 
rarely achieved by Ormandy.- 


nea 
The ‘sound is much the same ‘as th 
of recent Philadelphia record 
is a compliment, but it’ desea carry 
great deal of impact. 
* But, as I have mentioned pr 


the pana in wibetion® ‘is Teally ‘he 


2 


\ -KARAJAN'S CHORAL IS IMPRESSIVE. 


BEETHOVEN—Symphony No. 9 

in D Minor; Symphony No. 8 in F 

Major. Played by the Philharmonia 

Orchestra, conducted by Herbert 

von Karajan, with Elisabeth’ 

_ Schwartzkopf, Marga Hoffgen, Ernst 

_ Haflinger, Otto Endelman and the 

Chorus of the Gesellschaft der 

Dosen 0 Vienna. Columbia 
 3300X 1391/2. 


After playing a recording of the Ninth 
_I.always have a feeling: of disappoint- 
_ ment, no matter how good it is. 
ees have’ listened carefully. to every ver- 
4 sion yet released — some of them many 
- times — and each time | have tried to 

analyse why Il have not been happy. 
Some of it is probably due to record: 
ing: conditions. 

Take this new one, for instance, 


Immediately I notice it does not sound 


_ like the usual Philharmonia, for the best 
» of .reasons—it isn’t playing in its accus- 
» tomed place. 

If the orchestra is to. sound the same 
through all movements, it must be set 
up in a hall large enough to accommo- 

© date all the performers. 
_ Man’s ingenuity has not yet achieved 

‘recording acoustics which are magically 
superb for the orchestra, alone, for or- 
_chestra plus choir, and for both with solo- 
‘ists, and to transport successfully the 
result into an ordinary room. 

I freely admit that fewer jobs could 

be more difficult. Moreover there are 


sections of the~choral part which are: 
much, 


almost impossible to sing well, 
_less to record. 


~ GREAT POWER IN 


VERDI—Aida with Maria Mene- 
ghini Callas, Fedor Barbieri, Rich- 
‘ard Tucker, Tito Gobbi, Giuseppe 
Modesti, Nicola Zaccaria, Franco 
Ricciardi and Elvira Galassi, Or- 
| chestra and Chorus of La_ Scala, 
_. Milan, conducted by Tullio Serafin. 
Columbia -33-OCX-1319/20. 


- Of all operas, Aida has a special kind 
‘of power_— something mixed up with 
the magnificence of the setting and the 
directness of. its drama. 

There is nothing complicated about 
the story; there are no tricks of Fate, 
which it is difficult. to accept, or miracu- 
Jous characters who solve their problems 
by virtue of unearthly powers. 

Its interest lies almost entirely on. the 
interplay of characters, 
other, their reactions to circumstances 
‘and the bludgeoning, of Fate. 

Bie dt 4S melodramatic, without a doubt, 
‘but it is the kind of melodrama which, 
in capable hands, rises to, the level of 
high drama; a little unreal with the in- 
toxicating | colour of an ancient _ time. 
but convincing for all that. We never 
have reason to doubt that it could have 
Beret: ) 
_ Under the stimulus of a stage setting. 
we are ready to swear that, in fact, it 
d 

id. 

To make a_ successful recording, 
where the impact is through the ear 
one, strong personalities and highly 
narged sound are necessary, and the 
presence of both is primarily why these 
ew records are a success. - 


good as one could. assemble for tHe job, 
adio, Television & Hobbies, July, 1957 


one upon the, 


The cast, in fact, must be ae as 


if hive never yet heard a a pertorm- 

ance in which the sopranos could cope 
_with their part. Or one in which the 
soloists did not at some time appear to 
lose touch with each other. 

It may, therefore, be moge profitable 
to consider this new performance on a 
purely comparative basis, by which it 
comes out very well. More things go 
right with it, and fewer things go wrong. 

“Orchestral balance is one of its good 
points. The strings are rather prominent, 
but I used the N.A.B. setting, which im- 
proved, things all round. 

Karajan’s tempos are fairly standard. 
In outlook he isn’t as majestic as Tos- 
canini, as meticulous as Scherchen, o1 
as passionate as Furtwangler. 

He has missed the full fire of the 
Scherzo (the drum beats are not taut 
nor the touch brisk enough) the slow 
movement is sometimes unimaginative, 
and joy of the final bars is rather mech- 
anical. 

The sopranos have been Kept well in 
the background. This has reduced the 


shrieks but has given the choir an un- - 


usual quality. The soloists are all good 
and combine better than most. 

Thus on nearly every count, these re- 
cords do better than their opposite num- 
bers, and for this reason alone it would 
be hard to deny it first place among the 
Ninths. 

It plays cleanly) and has a good sur- 
face. 
~ The Eighth, which fills the fourth side. 
isn’t particularly good, and is something 
of an anti-climax. 


COLUMBIA'S AIDA 


each character being a recognised per- 
former in the appropriate role. 


As with most recorded operas of this 
series, Aida is built round Madame Cal- 
las, and it is inevitable, therefore, that 
much of your reaction will depend upon 
whether you like her controversial voice. 

There is little doubt about her power 
to dominate the disc, when she is on, 
either through the extraordinary effects 
she produces throughout her great range, 
or through her own vitality. 


One has the feeling that her colleagues 
are giving an extra effort to make sure 
they are not over sung. 

And there is little doubt she makes 
a deeply moved and passionate Aida, 
filled with dignity even through her dis- 
tress, and so possessed with her charac- 
ter that she is unwilling to admit any 
limits to her resources. 

In fact, the tendency to sing them- 
selves out is a characteristic of all the 
major actors. 

Very close miking has been rather 
deadly in exposing some roughness and 
yocal defects on Callas, Tucker, and Bar- 
bieri, but this is a small penalty to pay 
in exchange for such a telling per- 
formance. 


I thought the honours were shared 
fairly evenly between these three, the 
latter being a very fine and well drawn 
Amineris. Res 

But all the cast is good—orchestra and 
chorus as well. 

If I could have removed some of the 
strange changes of voice by Callas (and 
“a couple of her top notes!) and infused 
more of the genuine ring into the some- 


ee 0 ee | 


TELEVISION 


ADVANCED INSTRUCTION 


Provides latest application of 
proved principles for men with 
the requisite basic knowledge 


MODERN TEXTS 
' BY EMINENT 
AUTHORITIES 


1.C.S. Instruction Manuals. were _ 
written by these practical, top- 
flight experts who bring you. the 
benefits of their experience,  re- 
search and practice: 

PHILIP §$:. SCHMIDT; B.S: in E.E:. 


Stromberg Carlson. a 


CHARLES R. AMMERMAN, -.B:S. in 
E.E., MS. Asst. Professor of 
Elect. Engin.. Pennsylvania State 
University 


E. A. -McGINNIS, B.S., MS., 
Professor Dept. of Physics. 
versity of Scranton, 


CARMINE MASUCCI. B.E.E. Senior 


Asst. 
Uni- 


Project Engineer CBS-Columbia, 
Assoc. Member Institute of Radio 
Engineers. 

RUSSELL. J: . HALL, Supervisor, 
Technical Training, R.C.A. Ser- 
vice 

HAROLD J. SCHULMAN, Directof 


of Service, CBS-Columbia. 


DANIEL NEWMAN, Asst. Director 
of Service. CBS-Columbia. 


[hese are some of the new LCS, 
I exts which give you up-to-date 
{uition in T.V, ; 


Principles of Television 
Cathode-Ray Oscillograph 
_ VHF and UHF Circuits 

a pore 

eceiving Antenna 

TV Test Ecuinent 5 

TV Receiver Installation 

TV Receiver Trouble Shooting 
Principles of Colour Television 


INTERNATIONAL 
CORRESPONDENCE 
SCHOOLS 


140 Elizabeth Street, Sydney. 
MA6566. 


Send Now. for full “details of 


this advanced course on T.V. 


OGTR AT GOIN, 2a Se aa OL kG Neale spice Cesusy 


TYR ESS ell cS Onl mh 
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“ORTOFON 


PCa: U Pp TY Pe 
with Diamond Stylus & 12” Arm (SK212) Be 


A moving coil cantilever stylus pick-up with a specification approaching 
the “Ideal Pick-up’’ dreamed of by engineers and Hi-Fi enthusiasts for years 


Now available with a high quality 12” arm model $K212 


EN ee ee el eae RS ae ee 


This pick-up acclaimed “the best" by technical review- laboratories, where they are now standard equipment, 
érs here and overseas, without reservation, has so far Due to an improvement in the supply position the 
only been offered with the 16" arms RK309 (pro- Ortofon pick-up with the 12’ arm can now be made 


fessional) and RF309 (laboratory) to recording com- 


panies, radio and television stations, and the P.M.G. available in limited quantities to the retail trade. 


SPECIFICATIONS: 


Weight of P.U. Head . Vas N80 grams 
Impedance .. .. SEN a eet see OHMS 
Equiv. mass at eile soint cee Walatemaaieto © MOMS 


Directional force at stylus ma sieipeteWmeyaeeadh UGIISy MIM: 
Stylus pressure "78" records . .. «. .. «3-10 gms. 
-. Stylus préssure ''333'' records .. .. . .3 gms ee 
Output from average record with Panctonmen: WOVE 
Freq. Response .. .- e+ se se ee oe oo «+ | db 20-20,000 


| cycles 
Distortion at high level { 
500 ::c/S;.at 40 umm EB Wings! eeltre ea ae . Less than 0.2% 
Armature resonances .. «+ os e* oe ee se «Outside the range 
¢ of audibility. ae 


A small nose an each side of the cantilever protects it against excessive 
deflections in the vertical or horizontal direction. ~ . 


Available from progressive radio retailers throughout 
‘the Commony ea1h; 


Australian National Disinbutors: J 


‘Simon GrayPty Ltd ( orien ) 


28 ELIZABETH STREET, MELBOURNE Clas Telephones MF 8211, MF 8166 
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‘i Of fo i 4 3 
Phiesuas tones of Tucker, I’d be will- 


a 


for a long time. ‘ 

“As it is, I thought it vigourous, musi- 
cal, dignified, its drama well sustained 
>with an acceptable if not. striking 
freedom from mike self- consciousness. 
The engineering is clean, with some 
Bhinidine high spots, and the sound is 
fuli and round. Surface noise little 
ore than the faintest rustle. 

_ Altogether,. one of the most success- 
ful of operatic sets. 


GUITAR SOLO — Music. from 
Beethoven, Schumann, Chopin, De- 
bussy, Mussenet, Grieg and Sor. 
- Played by © guitarist Laurindo 
_ Almeida. Capitol P-8341. 


- Recording — very good, indeed. <A 
Bertain amount , of mechanical noise 
comes through which is pretty hard to 
avoid when recording a plucked instéu- 
ment at close quarters, ; 

- The guitar is very good material for 
this kind of work, and produces particu- 
‘larly realistic resutts. ‘ 

_ Musically its success depends upon how 
Seriously you regard the matter. 

_ Many items have been drastically al- 
tered in the process of transposition for 
é€ guitar, and naturally, it is difficult 
to adapt such a wide variety of music 
to an instrument, whose very individual- 
ety bestows an air of sameness, 

The executant. also, either prefers to 
play most of them slowly, or is unable 
to cope with a higher speed, 

I can only say, therefore. 
‘are generally pleasant to hear, 
By stitute for the original. 
~ Only the classicists of the guitar will 
be disappointed. 


DELIBES—Sylvia Ballet 
 Coppelia Ballet Suite. \ 
~  GOUNOD—Faust Ballet Music. 
Played by L’Orchestre des Concerts 
4 Lamoureux and L’Orchestra du 
_ Theatre Nationale de L’Opera, Paris, 
conducted by Jean Fournet. Philips 

» SO4013L. 


Yet another Sylvia aha Coppelia. ane 
again with a French orchestra. 
One advantage. over, its contemporaries 
is that it adds to these the Faust ballet 
music. 
Which makes a great deal of ballet on 
a a single disc, 
_ All are brightly played, and ‘not much 
eee to have been. sacrificed to get so 
much on the record. 
Certainly the top. registers have nol 


that they 
but no 


Suite; 


instruments can be heard with more than 
average clarity. 

_ Dynamic range. may be down a little, 
but only once did I catch a suggestion of 
groove echo. 
A nice disc, and a very good buy _ 
n quality and quantity. 


TCHAIKOWSKY — Symphony 
No. 6 in B minor Opus 74. Played 
by the Leningrad Symphony Orches- 
tra conducted by, Jewgenil Mrawin- 
_ sky. DGG LPM 18334. 


exceptional. recording this. 1! 


‘ and vital fury as the Leningrad 


he first movement, i 

his mood is essential if the sym- 
yony’s dynamic tensions are to sound 
they should. - 


ing to wager this Aida would be tops 


‘ of- other 


ed — the triangles and other jingly 
ie sky Symphony and the 


‘think 1 have ever heard such blaz- 


stra achieves in the ‘wild moments Ri 


( 


No array of other virtues can make 
up tor the lack of it. 

That tremendous explosion, so often 
fluted by players or timid recording en- 


gineers, comes off with the impact of an 
H-bomb, 


Only an orchestra et the highest pre- 
cision and power could Heyees an at- 
tack so well, | 

To be super critical, there 1s a ratheft 
prominent: echo — not unusual with 
DGG — which, although effectively con- 
cert-hall, does add an overhang which 
degrades the sharp lines of attack and 
the quality of quieter passages, 

On the other hand- it does blend the 
orchestra spatially, to-give an impression 
of size which goes well with this sym- 
phony {t would be rather pointless to 


err on the other side and deny it enough 


ae blag 

‘A good example of this is found in the 
third movement, where the flexibility and 
vitality of the players shows up most 
impressively. The brass and cymbals, so 
often allowed to overweight the record- 
ing for sheer effect, are held well in 
check. so that we hear the orchestra play- 
ing as one body, without being blasted 
by one-section of it. 


The last movement could have ex- 
hibited its emotions less coldly in an 
otherwise tremendously effective — per- 
formance. 

You will note, again, the long time 


constant of the hall. 
_ You will note, too, the extremely fine 
brass section, 


acting demands of the work. is out- 
standing, ’ 
The first movement contains some 


magnificent trombones. 
All-in-all this is a very fine disc — 
' probably. the best “Pathetique”™ available 


BEETHOVEN — Concerto No. 
$ in E flat major Opus 73. Played 
by Robert Casadesus and the Phil- 
harmonic Symphony Orchestra of 
New York conducted by Dimitri 
Mitropolous. Coronet 'KLC 546. 


[The Emperor is probably the most 
popular of all Beethoven’s concertos. 


both on recordings and on the concert 
platform. 
Wtten in London last year | heard 


it played by different people three times 
im One week. and there were a-number 
performances during my stay 
Which | did not attend. 

All were well patronised. 


By contrast, one of the last concerts 
| heard there featured Claudio Arrau 
playing Bartok, and despite a Tchaikow- 
Philharmonic 
Orchestra. if. was just about the poorest 
house | can remember. , 

Casadesus, better known for his Ravel, 
makes a,much_ better job of the Em- 
~peror than | expected. 

It isn’t ‘a big pen ance. in. the 


ROWCE 


which, all through the ex- 


Lype LF-1T\ ACHIS 
Power Lead TV. Filter 
designed fo filter out 


electrical interference 
at television fre- 
quencies. 


Rating: 240v 
(500 watts). 
Tested under exacting 
conditions and proved 
thoroughly reliable and 
efficient Price 40/- 


2A max. 


Ask (o seé nm at your tocal Aegis dealer's or 


write direct for- details. - 


AEGIS MFG. CO. PTY. LID. 


202 £1 LONSDALE ST.. MEEF. BRITS 


SC aE Renee ee a 


MAKE POUNDS A WEEK 


In spare time or 
ness. ~ Many making 
Write for 


Start. tull time buss 

£20, £30 and £40 
details of Guaranteed 
O'Rourke. Director 
Dept... RH. 


a week. 
Money-Making Plans. J. 


Profitable Enterprises  (re#d.). 
Rov S070 G.P.O. Sydney 


TON INES ae 
MICROPHONES & ACCESSORIES 
TYPE 
B110 
83/1976 | 


Technical 
pamphlets will 
be mailed on 
request, 


Other types 
also availabie 
from 


Newfon McLaren 


17 LEIGH ST., ADELAIDE. 
and leading wholesalers 


DISC RECORDING: 
EQUIPMENT— 


HI-FI CUTTING HEADS, HOT STYLI, AMPLIFIERS 


Labels, Stroboscopes, Turntables, Blanks and All Accessories for the 
Recordist. Write for Catalogue of Prices. 


BOX 5041Y, G.P.0., MELBOURNE 


VIC., ROYCE RECORDING SUPPLIES, 291 EXHIBITION ST., 
RAN SCOTT ISALES, 99 CURRIE ST) - ADELAIDE,” DAT201, 


1y 


MELB. FB2592 
ML1419. 
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These two new Rola loudspeakers, 
Models 6M and 3C, are particularly 
suited for use in table model TV sets 
where space is at a premium, yet ade- 
quate facilities must be provided for 
the extended range reproduction 


available from TV's frequency-modu- 


lated sound channel. 


¢ 


Both new speakers incorporate the 
famous Rola “Fluxmaster” principle 
which eliminates the. stray magnetic 
fields which can distort the TV picture. 


The response of the high efficien 
6M takes care of the low and mid ff 
quencies while the conveniently 


-3C can be front-mounted to 


top response and forward-pi 
sound which gives 


| perspective to the TV s 


HI 7 : NiO 

Schnabel, Backhaus or even Kempf man- 
ner. 4 

_. The nearest it comes to full size is in 
the first movement, but even here it is 
mostly straight up and down with more 
briskness and pace than subtlety. 


In the second movement, the pianist 
urries too much to catch the magic that 
is there, and in the last he gets only part 
e the possible contrast and interplay of 
ideas. 


But he is deft and agile, a fine pianist, 
: although there are times when his touch 
is not strong enough for the orchestra, 
‘which plays robustly throughout. 


Generally speaking the piano-to- 
orchestra balance is quite good. 

The recording itself is cut at moderate 
amplitude, rather remote and maybe a 
little light in the bass. The piano is 
es clean, and is always -Phgasant to 
ear 


It’s the kind of performance which, if 
_you are not hopelessly addicted to the 
Bold master”. style, you might easily go 


DVORAK — Symphony No. 5 in 
_ E minor Opus 95 (New World). 
| Played by the RIAS Symphony 
_ Orchestra, Berlin, conducted by 

Ferenc Frisnay, DGG 18142LPM, 


_ The first movement comes with a rush 
-— an exciting performance. which sets 
the pace for the whole symphony. 

You may not like to hear it in such 
a hurry, for its drive (or overdrive) sends 
it skidding over many passages which are 
worth hearing more le arly. 


_ In the rush at the end, the subject given 
out by the brass sounds dangerously like 
a Boy Scout’s band agitato. 


- I would have liked the conductor to 
have dallied a little more here and ‘there, 
‘so that the music could sing as it should. 


The second movement is again fairly 
‘brisk, but Fricsay sees. it rather senti- 
a renitally — he does not aim for that 
air of quiet stillness of which it can 
be such a lovely example. 


_ In the third movement you will make 
special note of the effective explosions 
of the tympani which are extremely 
good wherever heard. This movement, 
too, is a good one to display the strength 
and weight of the players, their fine 
‘balance, and the wide dynamic range of 
the record, 


_ The brass, too, is first rate. 


The last movement continues the 
energetic progress of the first, and finishes 

up in a grand ald row. 
If I say. that the whole thing bustles 
Tather too much for me, that its changes 
4 pace and dynamics are too uneven, 
nd that there isn’t as mueh tuneful 
ingenuity as I would like, that’s sony a 
personal opinion. 
_ It's a bright, full- blooded: disc, which - 
sounds well in a clean, reverberant way, 
recorded with plenty of pune and likely 
to appeal to many. One of DGG’s best 
examples of orchestral recording. 


_ OFFENBACH—Gaite Parisienne 
_ Ballet Music (complete). Played by 
the Philadelphia Orchestra conduct- - 
ed-sby. Eugene Ormand ye Gepnonet 
oe 8 Oe og ee 
i offe of the’ best Philadelphia 
s. & have ever. Nene 2:3 
he sound is rich and full, with a 
at presence that never grows oppres- 


sive 


Dynamic range is very great, all the 
ion x Hobbies, duly,” ae 


more impressive because the surface is 
almost completely quiet, 

Its frequency range is in the hi-fi 
class, but the tops have been carefully 
controlled to we any shrillness” or 
edge. 

The orchestral rain is exceptional; 


_ beautifully, balanced, flexible and bDril- 


hant. 


It is scarcely necessary to say much 
about the colourful music, excerpts from 
which are always cropping up in light 
music sessions, Everybody likes it 
it has the same immediate appeal as that 
of a Strauss waltz. 


It comes: in a most attr active folder 
with a striking, cover design, and much 
interesting and instructive matter about 
the ballet. 


{t rates the five stars. ’ 


BEETHOVEN — Sonata No. 23 
in F minor Opus 57 (Appassionata); 
Sonata No. 32 in C minor Opus 
111. Played by Julius Katchen 
Decca LXTA 5187. 


The more difficult the music, the bet- 
ter Katchen seems to play. 


Here he attempts two famous and 
most important Beethoven sonatas; the 
Appassionata from his middle period, 
the Opus 111 from his last. 


It was, in fact, the last big piano work 
he ever wrote, and perhaps his finest. 


We could seriously argue whether the 
last movement is not the best to be 
found in all his piano music. 


It has a quality all its own. .: sheds 
the immediate confines of notes and of 
instruments, and projects what it has to 
say so directly from mind to mind that 
technique becomes merely a method and 
music a medium. 


Katchen’s. Appassionata is a powerful 
and masterly version, quite free from 
mawkish exploitation or pedantry, 

Its outlines are appropriately massive, 
its texture is explored with scholarship 
and interest, it is lively and enterprising 
without damage to its sincerity. 

In the Opus 111, Katchen’s vigour 
and impetuosity are perhaps a little too 
much in evidence when compared with 
the more. classical performances — of 
Schnabel, Petri and Gieseking. But this 
is a young man’s Beethoven and it is 
good to hear it. I found his performance 
profoundly impressive. 

The piano recording is good, even in its 
most forceful passages. Its presence I 
thought just right, although the tone is 
rather hard until you get used to it. 

This disc would be my first preference 
for both these sonatas, I class it with the 
earlier Diabelli variations as some of the 
‘best Beethoven on records. 


The surface is first rate, 


DEBUSSY — La Mer. Played by 
the Philharmonic Symphony Orch- 
estra of New York conducted by 

‘ Dimitri Mitropolous. 


ROY HARRIS — Symphony 

No. 7. Played by the Philadelphia 

_ Orchestra conducted by Eugene 
_ Ormandy, Coronet KLC 561. 


La Mer is the most “Brightly coloured 


tof all the versions T have.” * " 
= The musig “is: highly, programmatic—_ ay 
it was intended to. sound like the sea, 
and it does, 


I wonder whether ‘the 
Technicolor is overdone? 


glorious 


THE BEST COMBINATION 


in the Chain of 
Custom Builf, High 
Fidelity, Home Music 
System Equipment — 


ORPHEUS 


TRANSCRIPTION 
. TURNTABLE 


AND 


M.B.H. (Harris) 


WIDE RANGE PICKUP 


The heart of any 
music system 


© 
SEE AND HEAR THIS REMARK- 
ABLE COMBINATION AT OUR 
PREMISES 
ORPHEUS 
12" TURNTABLE 
£28/16/6 


M.B.H. (HARRIS) 
12'' PICKUP 
with LP Sapphire Head 


£14/15/6 


78 Std. Sanvhire Head 
£8/13/6 icin 


Diamond Styli for LP oe TR 
Heads, £10/-/- 


M.B.H. 14'' & 16" ARMS 
ALSO AVAILABLE 


Write for specifications on these 
two fine Australian made products 


© 
The House of Quality Products 


\, LIA WLU 


co: CO; PTY. CTD. 2 


A285 Bourke St. - - 
Melbourne Cl 


Phone MU2426 
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@ Leading T.V. set manufacturers are 
saving on space, time, and servicing 
with Microcap capacitors. Fit them, 
and you will find the same, because only 
Microcap provides a combination of all. 
these saving features— | 


@ Save on space. 


Exclusive metallized paper construc- 
tion results in an ultra miniature space- 
saving capacitor, which can be fitted ~ 
in a fraction of the space required for 
ordinary units of the same rating. . 


Tae 


@ Save on servicing. 


Outstanding ‘‘self-healing’’ feature en- 
ables Microcap to sustain accidental 
over-voltage. This results in long, 
stable life in miniature form, reduc- 
ing servicing problems, greatly over- _ 
coming the bugbears of “‘inter- 
mittent’’ and open or short circuits. 


; y & 
a cre =e, a : oa 
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LL TYPES OF RADIO, and 


a 


Available in a wide range of 
capacitance values and voltages. 


Manufactured in Australia under licence from 
A. H. Hunt (Capacitors) Ltd., England, by 
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Toscanini, for instance, does not at- 
empt to glamourise the scene with as 
nuch glow. 

His orchestra does not snatch at a 
Tase, or invest in so many sudden 
namic adventures. 

His approach has a colder, more 
ubtle air to it. He paints clear and 
vid pictures to be seen and marvelled 
it—Mitropolous adds 3-D, and warms 
hem: ky for audience participation, 


Tt i inevitable, therefore, that we 
I Bald be so often listening to a brilliant 


5 


rumpet, or the sweep of strings, or a 
ce of woodwind. These things are 
ually beautiful for Toscanini, but we - 


ar them only if we listen for them; 
ey are too much part of the whole to 
important of themselves. 


If you are interested in the compari- 
on, play the last inch of each disc one 
ifiter the other. 

In style, both conductor saa orch- 
tra are well suited to the contrasting 
ythms of the Harris 7th Symphony. 


Those who remember the first. re- 
ording of his 3rd will recognise im- 
ediately much of the same idiom and 
chestral division that made that sym- 
ony such an exciting thing, 

But I don’t know that this one is a 
etter work. As it progresses, you might 
ognise it as more or less a variation 
“the same manner. Its angry noise is 
nulating, and the Philadelphians, who 
st played it in 1955, can eae doa 
“better than anyone else. 


4 BORODIN — Polovtsian Dances, 
In the Steppes of Central Asia, 


_IPPOLITOV-IVANOV — Cau- 
casion Sketches. Played by the Phil- 
harmonic Symphony Orchestra of 
New York conducted by Dimitri 
itropolous. Coronet KLC 547. 


body — the balance exhibits the orches- 
ion to advantage, and it is forward 
ough to be quite brilliant, 
It plays well, particularly ‘if you: have 
€ power to_ spare. ('d like more 
andon in the Polovstian Dances; they 
ind more like a rough-and- tumble 
than the wild things they are. 


“In the Steppes” is done well, the-re- 
ding being a little too close to allow 
eally distant fade-out, 


The “Sketches” have a_ straight for- 


copy by too much surface noise. 
hey improve as they go along, and end 
D-in great excitement, 

good record. Plays best with an 
tra notch of bass boost, but is com- 
endably free from the edge which so 
ten spoils American discs. 

Use the RIAA curve. 


SCHUMANN — Carnaval Opus 
9 — Fantasie in C Major Opus 17. 
Played by Robert Casadesus. 
Coronet KLC 583. 


| 

: These are hard driven versions, on 
lhe whole, of works which are neither 
ard nor capable of being driven. 


the playing is crystal clear, deft, and 
sn quite beautiful. 

tions of the Carnaval and the Vari- 
are better for bright treatment, but 
‘little of the traditional. poetry is 
o the others. 

hich is strange, because the pianist 
e capable of playing them as most 
hear them in our own minds. 
this. approach is through a desire te 


Telavision & Hobbies, July, Hide 


| 


he recording is bright — it has good - 


ard commencement, rather spoiled on. 


_ Casadesus 


avoid orthodoxy, then you must judge 
it on its merits. 

But to’me it does sound as though 
isn’t altogether compatible 
with Schumann, ; 

The recording shows the piano on the 
hard side, not too forward, and with 
ample power. 

The surface has some faint crackles 
which might be a nuisance on wide range 
gear, 


MENDELSSOHN — Violin Con- 
certo in E minor Opus 64. 

MAX BRUCH — Violin Con- 
certo in G minor Opus 26. Played 
by the Pittsburgh Symphony Orch- 
estra conducted by William Stein- 
berg. Capitol P 8243. h 
Both these concertos suit Milstein He 

is a rock steady violinist, with an intona- 
tion so good that you notice it, and a 
firm, fine tone. 


He does not often give forth -with 


"great power, but neither of these two 


concertos needs it. 


The Max Bruch satisfied me as it rare- 
ly does. The orchestra was largely re- 
sponsible for this, as it shapes the music 
and handles it with a simple intelligence 
that keeps our interest. 

As the jacket points out, the work is 
really a second movement with a pre: 
lude and a coda fore and aft, and it 
was the firm manner in which this is em 
phasised which. impressed me. 

Milstéin’s hahdling of the slow move- 
ment is a nice balance between strength 
and sentiment, with probably fewer af. 


_ fectations than in any other recording. 


The Mendelssohn is good, too, al- 
though I would have liked more dash in 
the final movement which diminishes to 
quite a small stature near the end — 
small at Jeast in contrast with earlier pas- 
sages, for there is quite an impressive 
and virile body of sound on this disc 

There are now toO many versions to 
undertake a detailed comparison between 
them, but Milstein combines most of the 
good things of the others to produce one 
which will I am sure be acceptable to 
all. 

Certainly you would have to split the 
coupling to better either side. 


The recording is smooth rather than 
brilliant. A touch of top cut might take 
a slight edge from the violin. The sur- 
face seems OK. 


_ BRAHMS — Symphony No. 4 in 
E minor, played by the  Piiil- 
harmonia Orchestra, conducted by 
Herbert von Karajan. Columbia 
330CX 1362. $ 


The first movement is rather slow in 
starting, but it is a fine disc and a fine 
performance, improving with each move- 
ment until, at the end, everything is first 
class... 

The first movement disappointed me 
initially. There seemed little enthusiasm 
from orchestra or conductor. Even with 


several check-backs, I still think it could. 


have been done again, when all concern- 
ed might have been in better mood. 

Like most Karajan performances it: is 
free from: any extremities or conceits; 
touched. with dignity, ° brisk but  un- 
hurried, 

Its the kind of reading most people 
will like, and which will wear well. 

The Philharmonia is, as always, firm 
and well disciplined, . Its sound is full 
and clean. 


There are several very good Fourths, 


but this one is in the front, rank. 


Vike, sein 
bari Bia 
Tricett pinit-cthaa Ye cain 


AMPLASOUND CO. 


LOUDSPEAKERS 


Improve the performance of your single- 
speaker system by adding the new Good- 
man’s Trebax tweeter. noes shy Bgl 


Goodman's Midax unit & 26/5/- 
3 Speaker System. 
Wharfedale Super 3 (Treble). 
Wharfedale Super 8CS/AL (Middle). 
Baker I5CS De Luxe (Bass), complete, £ 64/8/7 
Wharfedale sand-filled- panels for the above 
system and-I2in speakers .. ./ .. es 2... £27 
Baker I5SCS De Luxe (Bass). .. ws oe oe "$ 39/3/11 
Wharfedale Super I2CS/AL .. 2. os «. £44/3/7 
Duode Barker 12C (18 cps) .. se 08 o £42/16/2 
Wharfedale W1I2/CS (Bass) .. 1. va ee £2B/1/9 
.Goodman's Axiom 150 Mk II . oe £:28/776 
Wharfedale WI0/CSB I0in full range .. £25/5/6 
Crossover’ Network Coils 8.5 mh 800 cps, £1/10/- 
AMPLIFIERS 
Grampion Mullard 5/10 and contro} £51/9/- 
Armstrong Mk I] and Control unit .. £82/19/- 
Mullard 20-watt amp Chassis kit .. .. .. .. £3 


PICK-UPS) TURNTABLES. PLAYERS 


Leak dynamic PU, LP diamond head .. £ 23/18/4 
MBH Pick-up [2in LP and 78 heads .. £ 22/18/10 
C.E. Model 12 Bel he bch Turn- 

table ., 5 ae £ 28/10/86 
ORPHEUS franscription Turntable, £28/16/2 
Goldring Model 56 Pick-up Arm ©... £7/10/- 
Goldring Model 555 VR Cartridge . tele 
Goldring Model 500 VR Cartridge £ 4/10/- 
Ronette |éin, 12in Turnover Pick-ups .; £7/16/\1 
Hi-Fi Equipment Cabinets, 2-door £ 20/18/- 


Goodman's new model Speaker enclosure £26 
Hear the best in Hi-Fi in our audition room, 35 
Lewis St., Balgowlah. Please phone before call- 
ing day ‘or night and Saturdays. 


TERMS ARRANGED, 
CITY OFFICE: 


126 Buckingham Street, Sydney 
PHONE XJ4193 


NOW WITH 15 


OHM VOICE COIL 


PEERLESS HI FIDELITY 
SPEAKERS 


12 inch Coaxial 
Response 
50-16,000 cycles 


PRICE £16/17/6 


8" Twin Cone 
Wide Range 
Response 
50-18,000 ‘cycles 


PRICE £6/12/6 © 


Order by mail or 
eall at 


Hii - Fidel ity 


158 CLARENCE ST. 
SYDNEY. BX6651 BX5127 
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SHORT-WAVE NOTES BY ART GUSH 


RARATONGA HAS MOVED 10 4965Kc 


Raratonga Radio in the Cook Islands is at Hohe being heard on the 
new frequency of 4965 Kc. during ite Thursday broadcast. 


if Nees transmissions from the Cook Islands are 
being heard in New Zealand where the pro- 
grams from ZKiZA are being received. 

This station has been operating on 5050 Ke. for 
some months but has recently moved to 4965 Ke. 
It has a regular transmission on Thursday from 
2.30 p.m. and this broadcast generally lasts for 
one hour. School brodacasts are also released, 
but these are irregular. 

According to a report from the Pacific Island 
Monthly the Raratonga station broadcasts over the 
station of the Cook Island Administration, ©The 
frequency change was made on May 1. 

The transmitter is located at Black Rock on the 
north west coast of Raratonga Island and program 
material is all tape-recorded by the Social Develop- 
ment Department. prior to the actual broadcast. 

The tapes are handed over to the Radio Depart- 
ment for transmission through a transmitter which 
is also used on other frequencies for telegraphic 
communication to overseas at other times. 


No funds have yet been made available by the _ 


New Zealand Government for the establishment of 
& proper broadcasting Station, but there has been 
@ suggestion, as an interim measure, that a more 
frequent service might be operated through a priv- 
ately owned amateur station, the operator of which 
also has a commercial broadcast licence. 

Radio Raratonga has been heard in New Zealand 
at. good strength during the Thursday broadcast 
from 2.30 p.m. It broadcasts a lengthy list of 
shipping activities at Raratonga at 3.10 p.m. and 
this is repeated in the local native tongue. The 
station closes at 3.15 p.m. when this announcement 
is given: ‘“‘Well there we must say goodbye — will 
be on the same time next Wednesday evening, 
when we will bring you more information news 
and entertainment from Raratonga. Until then. 
goodnight.”’ 

An island musical number follows and at 3.15 
p.m. the transmitter announcer signs the station. off 
the air with this identification — “This is ZK1ZA 
Radio Raratonga, owned and operated by the Cook 
Island Administration. Be listening to this station 
again next Wednesday.”’ 


HOME-STUDY 


COURSE IN RADIO 
Specially Designed for YOU, 


STOTT’S has a Home-Study Course to 
meet the needs of Servicemen, Radio 
Salesmen, Amateurs, Dealers, - Experi- 
menters, and others interested in this 
work. 


STOTT’S COURSE WILL HELP YOU.. 


A Student wrote: “Your Radio Course 
has enabled me to obtain an excellent 
position as a Service Mechanic.” 


Write to-day for full particulars. 


 Stotts Correspondence College 


100 Russell St., Melbourne; 149 Castle- 
reagh St., Sydney; 290 Adelaide St., 
Brisbane; 21 Grenfell St., Adelaide; 
254 Murray St., Perth. ; 


aan "CUT HERE & POST! ===" 5 
| 

i 
Ifo STOTT’S: Please send me, free 4 
i and -without obligation, fuil particulars i 
Hes your HOME- STUDY COURSE INI 
P RADIO. ; 
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RADIO RANGOON 


The new high powered transmitters of the 
Burma Broadcasting Service at Rangoon, have 
been heard by listeners in Australasia and the 
Near East. 5 

This 100,000 watt transmitéo®? the first of 
several to “operate on both short and medium 
waves, has been heard on the 11764 Ke. channel 
carrying the normal Home Service programs from 
Rango6én, It has been noted on the air from 
shortly after test period at 
940 p.m., and tnen with normal programs at 
10 p.m. to sign off at 1.15 a.m. 

The first’ portion of the service from 10 p.m. 
to 12.15 a.m, is in Burmese and the last hours 
transmission is in English with news at 1 a.m. 

The station uses a drum beat interval signal 
from about 9.40 p.m., and shortly after this, 
the station has uninterupted light music to 10 


opening, with a 


p.m, when the normal transmission is commenced. 


The program in the English hour generally con- 
sists of light music. Interference from the nearby 
Courier channel of 11765 Kc is the main deterent 
to excellent reception in this area. 


The Rangoon station when closing at 1.15 a.m. 
gives a program summary of the next days trans- 
missions in English, all of these are carried on 
the only two frequencies now in use, 11764 -Ke. 
in the 25 ‘metre band, and the medium wave 
channel of 955 Ke. 3 

The second transmission is 5.15-5.45 p.m.. and 
this includes news at 5.30 p.m. 


The news session is generally announced by 
a male speaker and other announcements by a 
lady speaker. The program summary at 1.15 a.m, 


is followed by the sign off with the Burmese 
National ‘anthem. 


XEOJ ON 11860 KC. 


FURST reported by listeners in the United States 

_as being received at 12.30 p.m. a new 
Mexican station has ‘been identified by us as 
XEOJ, This station, ‘because of severe side inter- 
ference from Berne Switzerland, defied identity 
by American listeners, but a recorded sien off 
at 4 p.m. was made and we were able to. identify 
the announcement as ‘“XERJ ondas larga 1320 


kilocyeles en XEOJ ‘ondas cortas 11860 kilo- 
cycles.’” : 
The station is operating * from Mazatlan in 


the province of Sinloa, Mexico. The 1320 kilo- 
cycles station operates with 1000-° watts day and 
500 watts night, 


DXB3 COTABATO 


re strong signals of the new DXB3 Cotabato, 
Philippines has been reported by listeners 
on both sides of the Tasman, ‘This station oper- 
-ates on 3945 Ke. and: has been heard from -7.00 
p.m, to midnight. .The station. announces as ‘‘This 
is the . Notre Dame Broadcasting Corporation. 
Radio Mindanao, broadcasting on stations DXMS 
880 kilocvcles. and DXB3 on 3945 Ke, and broad- 
casting from Cotabato, Philippines.’’ - 


The station. broadcasts both commercial and 
Catholic religious programs and carries -a_ pro- 
gram review at 8.25 p.m. and a news bulletin at 
10.30. p.m. 


OTES from should be 


readers 


sent to Arthur Cushen, 212 Earn 


N.Z._ All 


Australian. 


‘Street, Invercargill, times 


are Eastern 


STATION FOR TONGA | 


EARBY Tonga is also soon to have a station, 


as a member of the New Zealand Broadcast- 
ing Service has been investigating “the technical 


facilities necessary. at Nukualofa, the capital on | 


Tongatabu Island. _. 

This station has been mooted for several years 
and would almost certainly use: one of the tr SP ean 
bands, 5000 or 6000. Kc, as favoured by the Island 
stations: There may be also a- society a wave outlet 
for local coverage. : 

- Tonga and ths New - - Hebrides : the only 
major groups in the Pacific without a radio service. 


- are reported by Stuart Morris of Victoria. 


FLASHES FROM 
EVERYWHERE 


RADIO GOA in Portuguese India is to_in-— 
stall three new transmitters according to a Por- 
tuguse Press report, which states that one 50,000 
watt transmitter will. operate on shortwave and 
two 25,000 watt transmitters on the broadcast 
band. = 3 Br 

Mexican XEXE on 11900 Ke. is again active, 
but this station, as in common with. all the relays 
of the XEX chain are never reported as being 
in the habit of verifying, 

OKINAWA relay station of the Voice of 
America has been nolee el several new fre- 
quencies from opening_ 30 p.m. when the 
station has been using “3830. 15380, 11830 and 
9635 Ke 

The station has been observed continuously ‘On 
these channels to sign off at 2.30 am, The 
-Courier transmitter of the Voice of America at 
Salonika has been noted 15165 Ke. instead of the | 
listed frequency of 15195 Ke. 

ANGOLA station, Radio Club of Luanda at. 
Nova Lisbon; has replied to a Cyprv's listener 
that the station operates on two frequencies, 
and the schedule is 4.00-5.00 p.m., 9.00-11.00 
p.m,, and. 3.30-7.00 .a.m., daily. On Sunday the 
schedule is 4.00-8.00 p.m., and 12,30-4.00 a.m. 
on Monday morning, | The station is using 
CR6RQ, 7152 Ke, and CR6RD on 4851 Ke. 

RADIO ZANZIBAR, in the East African colony — 
has been heard in the Middle East on two fre- 
quencies, 3339 and 4795 from opening the pro 
gram at 4.30 a.m, The lower frequency proy 
‘the weaker signal when tuned in Cyprus. - ~ E 

VENEZUELAN signals in the 31 metre inh 

2 {e) 
mentions that both YVXJ on 9505 and YVM a 
9530 Ke. both opening at 8.30 p.m, Our fied 
tions here show that YVMZ at Maracaibo, using 
the slogan “Radio Popular’? is much the better 
signal, It opens with the Venezuelan anthem and 
then néws items interspersed with commercial 
announcements. The YVXJ Radio Baraquisimento 
station is mixed both with the Manila and Dixon 
California. stations on nearby channels and_ is 
much harder to hear, but has a similar type of 
program, ; 

BOLIVIAN station Radio [limani, The Voice o 
Bolivia, has been providing good signals on ‘955: 
Ke. from.opening at 9 p.m. and this station is 
the only reliable signal. from this seldom heard 
country. The station opens with an organ melody 
and the sign on announcement is generally read 
by. a lady announcer,’ and the program ‘following 
is of popular Latin American melodies. ; 

ROUMANIA has added the 19 metre band for 
its North American service, in the program from 
Bucharest. The station is using the old fre- 
quencies of 9570 and 11937 Ke., as ues as* this 
new 19 metre transmitter on 15373 ~ : : 
station has news with good strength at t p 
and 2.30 p.m. 

BRAZZAVILLE transmissions to the Far. +E 
are being reported on 17879 Ke., from 11.30 p.m 
to 1:15 a.m. English programs are from 1p. 30 
to 12.45 a.m., and reports from the Nort 
“American area state interference is present: on the 
channel from WLWO, - on 17880: -Ke.. openi 
on the frequency at 1 a.m, . 

HAITIAN transmissions in the 13 ‘metre t 
have been. reported from several areas, but ‘he 
latest report from’ North America has clarified 
the position. The 4VWI transmitter of the Evan- 
galistic Voice of the West Indies is at Cap Haitian 
in Haiti, ©The -station is using: the 21540 a 
21525 Ke. _ The former transmitter has a V bea 
covering Europe and the South Pacific. It 
operates on Sunday and Monday 6.00-9.45 a.m 
on 21525 Kce.. and on Sundays from 8 p.m. to 
midnight on 21540 Kce.. Reports are roe ted? O 
Box 1, Cap -Haitian, Haiti. : 


AFRS SCHEDULES 


HE Armed Forces Radio and Television aus 
at\ Los Angeles, has increased the daily 
schedule to 14 hours, now operating 11.00a.m.-1.00 
a.m. The new schedule has news each hour Bint 
when carrying baseball 1.05-3.00 p. m. sands. 05-10.0 0 
p.m. 
A new transmitting schedule included thes us 
the main A.F.R.S. channels, on a Tevised timin; 
“The new schedule is:- 


K.C.B.R.-1. (5125) 11,15 amd “p.m. - 


. K.C.B.R.-2 (21630), 11.00 a.m.-5.00 p.m. 
K.C.B.R.-2 (9700), 5.30 “p.m.-1.00 a.m. ~ 
K.C.B.R.3. (17850) 11.00 a.m.-5.00° p.m, 

~ -K.C.B.R.3 (11870), 5.30-1,00 a.m. — 
eee ee (15315), 11.00 a.m.-4.00- 
Ka 


R.-5 (9570), 4.30-10.00 p.m. 
. K.C.B.R.-S (15315) 10.15 p 1 
The program: which gives the 0! 

program and schedule changes is caeased aa 
as 11.15 a.m. and 5.45 p.m., while on the 
“15th of each month a. program Big the. com; 
“program: content for - eeu ay on i 
in operation is carried. by-A;F.R- 
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A MAJOR event in Amateur Radio history in 
N.S.W. took place in May with. the official 
opening of the VK2WI transmitter house and_site 
ee Minister of the Interior, Mr. Allan Fair- 
Rall. 
Some 300 persons attended the largest gathering 
ing of amateurs and their families yet assembled 
n that State. 
- N.S.W, WIA president Jim Corbin, VK2YC, 
elcomed the guests and visitors on behalf of the 
Division and outlined the objects that led to the 
acquiring of the site and the building of the 
ansmitter house. ‘ ; 
It will serve a threefold purpose according to 
the president — to disseminate WIA news, as 
control station for work in emergency and as 
an adjunct to Civil Defence communication. 
He explained that the erection had been carried 
by the volunteer effort of members and had been 
financed from Institute funds and from donations 
at. amounted to over £1,000. ; 
Jim then introduced the Minister. Mr. Allan 
Fairhall, M.H.R., VK2KB, whose opening re- 
‘marks emphasised the value of the movement to 
the community in peace and war. 
The Minister mentioned radio amateurs’ work 
‘in pioneering the high frequencies and referred 
particularly to their record in World War II 


THE RAAF RESERVE 


_ Mentioned specifically was the amateur’s 
.A.A.F. Wireless Reserve, whose members were 
led up immediately on the outbreak of the 

and provided a valuable addition to tHe sig- 
nals staff. 3 

‘Mr. Fairhall also mentioned thé work of 
amateurs in emergency during flood and bushfire 
with special reference to the assistance rendered 
during the State-wide floods of 1956, he said that 
the amateurs on the North Coast of N.S:W. had 
built up a fine record of public service. 
_ The Minister said that amateurs would have 
o be fully organised to meet the demands that 
ate certain to be made on their exclusive fre- 
encies by other services. He suggested that 
ateurs_ snould fully support the WIA and so 
cure effective representation in official circles, 
Mr. Fairhall then declared the VK2WI building 


officially open. , 
_ Police Superintendent Wal Salmon, VK2SA, 
then spoke on the value of thelhobby as a train- 
ing ground for youths and some of the prob- 
lems of juvenile deliquency, % 

_ He-described too the earlier work on N.S.W. 
Police Wireless organisation carried out by 
mateurs — an interesting summary of the original 
speriments. : x i 

_ Other speakers .included Mr. Robertson, Deputy 
Controller of Civil Defence in N.S.W. who cover- 
ed: the possible work of amateurs in CD com- 
munications and Colonels Lawrence of Army Sig- 
nals pointed out the invaluable work of amateur 
ommunications in the first stages of; any emer- 
gency. ; as a 

‘ Guests -also present were Mr. Allan Grant, C.D. 
Communications Co-ordinator for N.S.W., W./C. 
Harvey, Home Command, R.A.A.F., Penrith; Sgt. 
tt Glasscock, VK2ZI, Officer in Charge Police 
Wireless and Mr. Lionel Todd, VK2LS, represent- 
ing the Superintendent, Wireless, N.S.W. 

_ Five old-timers of World War I vintage seen 
comparing notes were Chas Maclurcan, VK2CM, 


AN entirely new type of D.X. operating award 
f& has been instituted by the C.Q. Magazine. It 
s the W.P.X. (worked all prefixes) award and is 
vailable to licenced amateurs throughout the 
world who have made radio contacts with 300 or 
more different radio ‘‘prefixes’’. nN 
A prefix for the purposes of the award is the 
oor three letter/numeral combination which 
forms the first part of any amateur call.” 
For example W2, K2, KN2. 5A1, 5A2, DJ1 and 
1 would ali be considered different. 
There is no question. of countries and. the can- 
troversial question of what should constitute a 
country and what should not is bypassed. WP8 a 
refix covering some recognised countries. would 
nly count as one prefix for the purposes of the 
Mates) sue) : i 
Applicants for the W.P.X. must submit a_ list 
piving the call-signs of the stations |worked follow- 
by the date of the contact and must be in pos- 
ion of the Q.S.L. cards or other proof of con- 
before submitting thelist. .Q. reserves 
right to examine all Q.S.L. cards. - : 
lt contacts must have taken -place since January 


addition to the basic-awatds. for working 300 
“stickers will be available -for ote ‘band 
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NEW DX AWARD BASED ON AMATEUR PREFIXES 


valuable service to amateur radio by disseminating news and to the public in emergency 
from the new site and with its higher powered transmitters. : 


Joe Reed, VK2JR. Jack Pike, VK2JP, Wal Han- 
nam, VK2AXH, and a previous secretary of the 
Division Malcolm Perry. 

Two country amateurs who travelled the longest 
distance to be present were John Field, VK2AQF, 
of Deniliquin and his wife and Rod Pike, 
VK2ACU, of Coonamble. : 

Many amateurs and associates contributed to- 
ward the VK2WI home, either by contributions or 
-voluntary labour, or both. ~ 

On the opening day councillors and members 
worked hard to ensure that visitors were suitably 
entertained but all will agree that Harry Pickett, 
VK2AHP, Ed Hulme. VK2EN, and Engineer Dave 
Duff, VK2EO, should be congratulated for their 
efforts. 


OPENING BROADCAST 


The- whole ot the opening ceremony was re- 
broadcast by VK2WI1 on 7146 Ke/s and was of 
particular interest to country members. The net 
organisation of VK2W1 was demonstrated to the 
guests when stations throughout N.S.W. answered 
spot calls. Full co-operation was accorded by alj 
country amateurs. 

The Minister also spoke over VK2WI and at the 
conclusion of the ceremony afternoon tea was 
served. 

The VK2WI transmitters are located on a 5 
acre, block 700 feet above sea level at Dural, 20 
miles north-west of Sydney. The building com- 
prises two large rooms. One houses the transmit- 
ting and receiving equipment, and the other is 
suitable for entertaining complete with built-in 
table, and running water. The transmitting equip- 
ment is impressive and covers all bands 3.5 mc/s 
through 144° mc/s, 

The main transmission is radiated on 7 mc/s 
and on this band an AT14 — parallel 813’s run- 
ning 450 watts input to a half wave dipole fed 
with co-axial cable is used. A similar antenna 
is operated on 3.5 mc/s where the transmitter runs 
push-pull 807’s. 


FINAL AMPLIFIERS 


In the transmitters 14 mc/s to 56 mc/s the finals 
range from push-pull 813’s to 829’s on 28 and 
56 mc/s. The last three bands are not used cur- 
rently and the third transmission normally takes 
place on 144 mc/s where an 829 running 85 watts 


feeds a four stack turnstile. : 
This antenna is nearly 70 feet high fed with 


a 300 ohm ribbon and coverage up to 180 miles 
has been recorded. At the moment the receiver 
for the HF bands is an AR7. 

The major problem experienced to date during 
operation is varying mains voltage, at times as low 
as 90 volts, afd a variac allows transmission only 
on occasions. The local supply authorities have 
promised to improve the available voltage. 

With the completion of all tests VK2WI will cer- 
tainy be able to effectively cover N.S.W. during 
any’ operation. 


SOE PP OL EP PLP 


W.P.X.-phone, W.P.X.-C.W., W.P.X.-S.S.B, 
W.P.X.-M, (mobile), W.P.X.-A.M. (aero-nautical 
mobile), W.P.X.-M.M. (maritime mobile), W.P.X.- 
T.S. (transistor Q.S.O.’s). : 

VPS8AP should be operating as VP8SP from 
Cargados Carajos a dependency about 250 miles 
N.N.E. of Mauritius in August. He will run ap- 
proximately 12 watts input on-the 14 mc/s band. 
This one could easily be rated a new country. 

The following procedure has been suggested as 
the most effective manner to ensure Q.S.L. cards 
arriving at their destination in the U.S.S.R.. A 
well known U.A.3 offered the suggestion. On re- 
ceiving a Q.S.L. card from U stations forward the 
card direct to the address shown thereon. 

If sending cards via Box 88 Moscow, do not show 
callsigns or other radio data on the envelope, just 
the address as above. ‘ Ss 

Currently in the news is the unfortunate flounder- 
ing during rescue operations of the “Tahiti Nui” 
the raft that by design was drifting from the Pacific 

‘Islands to the coast of Sovth America: 
- Operators ‘from the raft using the call 
-FO8AP/MM have been quite active on both the 
14 and 28 mc bands. -16 I.R.C.s are sufficient: to 
obtain a three colour map of the expeditions’ route 
and other features of the trip. Address requests to 
F8IM Rex BP42.01,“Paris, R.P.; Frances: >. ° 


the four stations to 


WITH BILL MOORE 9 


| Official station of the N.S.W. Division of the WIA, VK2WI, will be able to perform a 
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Propagation research 


NHE A.R.R.L.-L.G.Y. Propagation Research Pro- 
ject started off on schedule last September. 
The special A.R.R.L. staff engaged is paid under 
contract to the Department of the: Air and will 


continue to be employed by that Department for’ 


the duration of the Geophysical Year, concluding 
at the end of 1958, or for a longer period if the 
investigations require it. 

Over 800 amatevrs in all parts of the world have 
already signified their intention of participating. 

These amateurs have been requested to  for- 
ward reports twice monthly, a list of stations work- 
ed and heard via ionospheric, propagation modes on 
the bands over 50 mc/s. They are asked also’ to 
report times of operating or listening with no re- 
sults. These are known as positive and negative 
reports respectively. 

The main types of propagation on which in- 
formation is required are trans-equatorial scatter, 
long’ North-South Contacts. paths crossing’ the 
equator especially with openings at the “wrong 
time.”’ 

Sporadic E skip, Auroral and meteor scatter and 
news of F2 openings are also required for: con- 
ventional skip and back scatter variety. All these 
modes of propagation involve the ionosphere and 
most of their uses for practical communication 
were found by radio amateurs. q 

The project runs its own publication for issue 
to registered observers and is now used mainly for 
instructional purposes but later news of VHF activ- 
ity and reports sent in from the various observera 
will be included. 


READY FOR JULY | 


The trial run on observations commenced on 
January 1 and the whole scheme should be in full 
force by the time of the opening on July 1 of the 
Geophysical Year. 

As each report is received it will be inspected 
and evaluated, and additional information such as 
latitude and longitude of the station added. Re- 
ports will then be sent to an operator who will 
prepare punched cards showing all pertinent in- 
formation. The process will list all data received 
for high speed automatic sorting and summarising 
at a later date. : 

It is anticipated that the peak periods for I.G.Y,. 
activity by radio amateurs should be in the periods 
of October and November this year and January 
and February of 1958. 

In the U.K. the Radio Society of Great Britain 
has appointed two co-ordinators for I.G.Y.-D.W. 
Furby, G3EOH, and G.M.C, Stone, G3FZL. It is 
proposed to name Area Activity Co-ordinators 
whose responsibility it will be to organise parti- 
cular areas and assure that the’ different study 
aspects ate covered.. The general plan ‘is. still io 
the embryo stage. ‘ 

Locally amateurs are alreddy active with the 
I.G.Y. project in co-operation .with the Sydney 
Amateur Astronomers for whom they will make 
radio observations on the track of the world satel- 
lites, one phase of I.G.Y. amateur working. 

Four converters have been constructed and they 


will be located in country and city areas. Hugo 
Stitt, WK2WH, Forbes, and Neville Wilde, 
VK2DR, Blayney, wii be the country observers 


with John Miller, W#X2ANF, and Bob Godsall, 
VK2ARG, in Sydney. They expect to use four 
element yagi arrays for receiving. 


CO-ORDINATOR IS VK2HO 


Roy Hart, VK2HO (recently returned from the 
Civil Defence School at Macedon) will be the co- 
ordinator and he will report satellite progress from 
the observing post of the 
amateur astronomers at Belfields, Sydney. : 

At this post Harry Lapthorne, VRK2HL, assisted 
by other amateurs, will assure that the warnings 
are received from VK2HO and broadcast over loud- 
speakers to the observers ready to train their tele 
scopes on the satellite. 

The whole object of the scheme is to provide 
some’ warning of the satellite’s approach to the 
amateur astronomers. 

The antennas of the listening post stations will 
be facing west and as soon as the satellite comes 
over the horizon they will transmit a via 
the net. It is expected by thts-means that about 
one minute warnings of the satellite’s approach will 
be. given. ’ Q 

Project Vanguard, the official name of the opera- 
tion will commence when a 72 foot rocket 
will be launched at Cape Canaveral, Florida. Out 
of the rockets nose the satellite, a magnesium 
sphere, will be ejected by a charge at the correct 
height. 

The estimated time the satellite, 20in in dia- 
meter and 21.5 pounds in weight will remain in 
orbit varies greatly, but it will circle the 
_every 90 -minutes. é 
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STUDENTS’ BRAND 
NEW MICROSCOPES 


A real Microscope, hours 
of 


enjoyment for any 
girl or bo; 
student. 
100—200 
and 300 
times 
magnifica- 
tion. 


PRICE: 
£3/19/6. 


500 times magnifica- 
toh 7.6.2 pt  S/TS 


Universal Flexible Shaft Chuck, 
+ inch; 44 inch long. PRICE £4/157-. 
Grinding and ~~ Engraving Burrs 
packet of 6, 2/+. Polishing Brushes, 6d. 


each. For hobbyists, die makers, handy- 
then, garagemen, engineers, plastic 
workers. f 


VARIABLE SPEED GEAR BOXES 


From 0-4 RPM. BALLBEARING. 
£3/10/-. 6 x 4ft WATERPROOF 
CANVAS. Great thing for Ground 


Sheets, Awnings, etc, 25/-. 


Keep a true course with a Wrist Com- 
pass, 10/6; or a Bearing Compass, 39/6. 


ENGLISH | 
SMITH 8-DAY CLOCKS. 
Luminous ‘ 
Dial 
£5/15/- 
Makes 
ideal 
car clock 
As used by the 
R.A.F. 


Meter Offer 
British Made 


Special Disposals 
All Brand New. 


0-1 ee Meters, 24in dial... 50/7- 
0-30 “amps DC © 2in 
Cia ne AGS 
0-3 amp Meters AC- 
DC 24in ‘dial. 45/- 
0-50 ee in 
tia young? . 27/6 
50-0-50° amps 50/- 
0-50 amps AC-DC. SPU ORO epee fife) 
0-40 ‘antips AG+DG 4, oss we ce 45 /- 
0-14 amps AC-DC 44in .. .. 59/6 
0-200 amps DC , Meare £4/10/- 
20-0220: Smmips DG wy Soy esi hy © 
0-50 amps AC-DC 3iin .. 4.2... 75/- 
0-60 amps AC-DC 3fin .. 2. «2 4. 75/- 
0-80 amps AC-DC 34in ..°.. 2. 75/- 
0-1 amp DO 2h 3 es ee ia ao /= 
0-200 amps AC-DC 3tin .. £4/19/6 
0-50 amp AC-DC 24in .. .. .. .. 45/- 
0-150 milliamps DC 24in .. .. .. 45/- 
0-20 volts DC 24in .. .. .. .. .. 22/6 


0-5 milliamps 2tin oe ef @8 #8 ~. .45/- 
0-30 volts Weston se@ @0@ @8 @8 


0-40 volts AC-DC .. .. .. .. .. 45/- 
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Phone: FJ5904 


1. 30/- 


SURPLUS STORES 


4 Elizabeth St. Melbourne, 
Just 4 doors from pian Street 


Mail Orders Carefully Packed 
Include State in Address 


Please add freight or Postage 


Replace those broken side curtains 


with cellulose acetate which takes the 
place of celluloid and lasts four times 
Will not discolor. 


longer. 
SHEET 


Non-inflammable acetate sheet is re- 
commended for all types of side cur- 
tains. Sheets are 20 thousandths of | 
inch thick. Size of sheet, 24in x S5Oin. 
Can be sewn or cemented into frames 


AIRCRAFT 24 volts Motor, complete 
with 400 gal. per hour Pump. 
Ideal for pumping any liquid 

Many uses on any farm. 


£12/10/- 
Pump, only £3/17/6 


Will work 
any. 32 volt 
lighting plant. 


- LOOK! TELESCOPES!! 
NEVER BEFORE AT THESE PRICES 
20 magnification, in pigskin leather 
carrying case, £5/5/-. 30 mag., with 
tripod, £10/19/6. 50 mag. Prismatic 
Telescopes, on Tripod, £17/17/-. 
Astronomical Telescope, 89 mags., 
complete on Tripod, 4 separate eye 
pieces, £68/10/-. 


SMITH’S MOTOR, 12v. AC or DC. 
100 uses. BRAND NEW. £3/15/-. 


off 


\ 
Learn Morse Code. 
in wooden case .. 


WEATHER-PROOF FLYING SUITS 


Brand new. Zippered. Ideal for Motor 
Cyclists, Tractor Drivers, Boat Owners, 
etc. In heavy proofed canvas, with zip- 
pers on side, leg and sleeves. Sizes: 0 
to 6. When ordering, please state 
height and chest measurement. 


PRICE 87/6. 


Buzzer, ‘complete 
Rear ie vote Pk 


R.A.F. LEATHER FLYING 
HELMETS, 50/- each. 


intercom- 

AA MK7 Gogg! 
munication ee aang 1 
TUBES, 50/- MK8 Gozgles 
‘Polaroid 
or 


DALTO 
Li 


ENGLISH MOTOR. 
AND BLOWER — 


24 volts. ‘Will work ef 
any lighting plant. oe 


Prices -50/=," Rr iaciae 


LARGE SIZE also. aed 
able, will work off 12 or | 
24 volts. Price £3/10/-. | 


SPECIAL OFFER © 


Parabolic mirror, 8/6. 
glasses, 8° mags., 8/6, 10 mags., 12/6. ] 
New Headphones — for _ erystal sets, | 
32/6 pair. Tapped Transformers. 6, 12. 
18 and 24 volts, 3 amps, 45/-. 
Spotlights, Army 6 volt, 37/6. RAAB. j 
Bomb Hoists, 33 to }, £10/10/- | 
Tweezers, 5/6. Watchmakers Eyeglasses. 
6/6; extra strong, 10 mag., 15/-. Set of | 
five Watchmaker’s Screwdrivers, 13/9. | 
Electric Engraver, works off 6 or 12 volt } 
battery, 29/6, 12. volt, 500 watt [ 
Generators, £5. Metric open-end Span- | 
ver Sets (7 spanners), 29/6. 24 volt 1500 
watt generators, £12/10/-. 200 amp. 
Generators ideal for welding. £37/10/-. 
Small 50/.1 Ball Bearing Secon Gear: ' 
Box, 3976. x 


Magnitvine . 


~ BINOCULARS, BRAND NEW. 


7x 50 £2210 0 12 x 50 £2715 Of 


~ £0. 4:50 £25 18) 6 


All Coated Lenses, Congplete with pink ease, 


COMPLETE BATTERY CHARGER : 


Fitted ’ . 
with he Mie BS 
Works | 


Brand 

a Meta | 
English Household | 
Selenium Supply. 


Rectifier es 

: i anes eon ¢ 
Charges any battery; 6 volts at 4 amps, £6/15;- 
complete. Also available, 6 or 12 volt Charger | 
combined. Charges 4 amps, £7/15/-; 6 voll f 
2 amp Chargers, complete, £5/15/-: 12 volt 3 § 
amp, £6/15/-: 6 and 12 volt. rar, 6 : 
£9/15/-, 


Not Secondhand, ao 
BRAND NEW 
ENGLISH G.E.C. RECTIF TERS. 


Make yoursell a 
Battery Charger, 


12y 2 amp... .. 32/6 
6v Samp . 50/- 
12¥ 3 amp .. 435/- 
6v 2 amp .. 24/6 
‘6v.4 amp .. .. 45/- 
12v-5 amp .. .. 79/6 
Transformers to ps ; 
these, 2 or 3 amy 


45/« 4 or § Rei cin 


Radio, Television | 


4 


x : 
_A great deal of important information will be 
recorded on tape and as the satellite passes around 
the earth, special stations, authorised to interro- 
_gate, will send up signals which will trigger oft 
‘the transmitter to radiate the recorded information 
back to earth. During this transmission the circuit 
will remain open for 30 seconds. 

_ At the completion of this special. broadcast the 
transmitter will revert to low power to preserve bat- 
‘tery power. These transmissions will’ be strong 
enough for tracking purposes. The transmitter using 
transistors is crystal controlled and will run 15 
‘milliwatts output during the tracking transmissions 


CONDITIONS ON 144 MC 


ay HE 144 mc/s band provided some good condi- 
: tions in late May when Ian Berwick, VK3ALZ, 
in Melbourne and Hugh Stitt, VK2WH, exchanged 
signals on the band over 350 miles. Jim Edge, 
VK2AJO, who was at Forbes at the time bears 
witness to the fact. Previously Hugo had identi- 
' fied signals from VKSBC, and VKS5MT portable 
*Mt. Lofty, the first time signals from South Aus- 
_ tralia have been heard in N.S.W. The distance is 
600 miles approximately. 
Don Haberecht, VK2RS, is currently testing out 

a new antenna for 144 mc, a five element Quad. 
_ American stations finally made contact to South- 
ern Africa on the 50 mc/s band in March. The 
_ Africans were well. known stations ZE2JE Southern 

Rhodesia and VQ2PL Northern Rhodesia and they 
QSO’ed a number of W stations. 
During the same period, against all recorded pre- 
| dictions, -the band opened to South America with 
' prefixes CE, LU, OA and PZ being contacted. 


COMMERCIAL 
INTERFERENCE 


ARIOUS methods of reporting upon and acting 
q _against the ever increasing number of commer- 
cial and broadcasting stations operating within our 
amateur bands have been suggested. Some time ago 
the R.S.G.B. proposed to the British G.P.O. that 
a selected group of members should be permitted 
-to notify one of the G.P.O. monitoring stations by 
telephone wherever a spasmodic broadcasting or 
commercial “‘intruder’’ is heard in the exclusive 
/ amateur bands. 
The Society felt that this method would enable 
the Post Office to take effective action by report- 
me intruders to the LF.R.B in Geneva immedi. 
ately. S . 
The G.P.Q.: feels that the proposal would not 
‘be of real benefit. and explained that there is a 
technical difficulty due firstly to the fact that the 
offending station might not be audible at the 
_amateur’s location and that of the monitoring 
station. 
Secondly that amateur stations being specifically 
designed for reception. in a limited band and are 
More sensitive than the Post Office Monitoring 
stations in that particular band. ; 
The Post Office points out that the majority ot 
the interference which the Society complains about 
comes from abroad and the only action that they 
can take is to register a complaint about it. 
The Post Office have therefore suggested that the 
Society would contribute more effectively to the 
safeguarding of the amateur bands by concentrating 
on completeness of information rather than on 
speed of communicating with the Post Office. The 
authorities will act only on reports of continuous 
interference rather than sporadic cases. 
The Council have decided to invite members to 
provide complete logs of interference that continues 
over several weeks, a similar system to that re- 
commended here in Australia. 
_ The greatest problem confronting amateurs that 
_ make these types of reports is the indentification of 
stations heard, broadcasting stations excepted. The 
worst cases generally heard are from automatic code 
stations that seldom transmit their calls. 
Tt is a task of value to the movement but few 
amateurs appear to have time available for station 
identification. 


V.H.F. NEWS 


“TN the Hidden Transmitter searches of the N.S:W. 
I V.H.F. and T.V. section Eric Dickson, 


mitter. The usual “‘Hot Dogs’ and Tea were 
served to the remainder when they finally were 
home. E ‘ 

Pte Sanday event saw Bob Winch, VK20A, and 
Jim Cumming, VK2ZBD, tie in a _ progressive 
a: section will make special preparations to 
‘observe conditions on the 144 mc/s band to Vic- 
toria and South Australia between July 16 and 31. 
A meteor shower is predicted between those 
dates and all country V.H.F. amateurs have been 
notified of the fact. Although most recorded work 
of reflected signals from meteor trails has been car- 
‘tied, out with high power equipment, some results 
havé-been noted with medium power equipment and 
the section urges amateurs to look out for short 
bursts of signals from the south during this period. 
~ Two types of signals reflected from meteor trails 
are usually observed. The first is from a meteor 
frail which does not cause a high ionisation density. 
From ‘this type “pings’’ of signals lasting up to 
two or three seconds are heard and this is the more 
usual type of reflection occuring. ee 83 

The second is from an over-dense trail and signal 
‘strengths are comparatively constant for a period of 
‘up to two or three minutes. p 

“A comprehensive study of V.H.F. Meteor Scatter 
opagation is peovides in an article by Walter 
Bain. W4LTU, in the April 1957 issue of Q.S.T. 
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VK2AFM, was the only station to locate the trans-_ 


ca 


WANTED 


for the 


— OVERSEAS 
LECOMMUNICATIONS 
. COMMISSION 


- (AUSTRALIA) 


The Overseas Telecommunications Commission operates Australia’s overseas 
communications ‘services through two main telegraph offices, five cable stations 
and six international radio stations, in addition to the Coastal Radio Service 
through 23 stations around the coast of Australia and in Papua/New Guinea. 


TRAFFIC ASSISTANTS 


Vacancies exist for young men up to_19 years ot age with the Intermediate 
Certificate as Traffic Assistants in the Commission’s telecommunications centre 
at Sydney R : 

Initial duties include recording, sorting and distribution of telegraphic tratfic 
at a commencing salary of £351 per annum for those under 18, rising with age and 
experience to £796 per annum, while earlier higher salary ranges may be attained 
by qualifying as Telegraphist, Radio Officer or Radio Technician. ® 


These are permanent positions with free or assisted training facilities and 
Commonwealth Superannuation , 


RADIO OFFICERS in the Coastal Radio Service 


For holders ot a First or Second Class Commercia] Operators’ Cerfificate of 
Proficiency in Radiotelegraphy and Radiotelephony vacancies exist in the Com- 
mission’s Coastal Radio Service 


Successful applicants who are medically fit have .the opportunity to serve 
at stations situated in all capital cities and at other places around the coast of 
Australia and in Papua/New Guinea. 


The salary range is £886-£1066 for holders ot First Class Ticket or £856-£1036 
for persons With Second Class ticket. Shift work is mvolved for which extra 
payments are made, while other allowances are payable at tropical. and remote 
stations up to a maximum of £320 per annum for a married officer.stationed in 
Papua/New Guinea or at Darwin. , 


Hours of duty are 36 per. week, while annual leave accrues at the rate ot 
from 15 days per annum at southern locations up to maximum of 30 days per 
annum at certain northern stations. 


Furnished staff cottages at a moderate rental are available at most non- 
metropolitan locations. 


Early permanent appointment which carries right of entry into the Common- 
wealth Superannuation Fund is available. 


“APPLY TO: 


\ The Chief Administrative Officer, 
‘Overseas Telecommunications Commission (Australia), 
Box 7000, G.P.O., Sydney, 
or ring BO544, extension 259, and arrange for an interview. 


4 val 
Sy, oe ere ke ek hare ae 
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EXPERT TECHNICAL ADVICE AND 


ASSISTANCE 


@ 8928882399880 00888 


AR8 COMMUNICATIONS 
RECEIVER 


Converted to 240v 
Tested Re-aligned 
Latest Ovaltone Permag Speaker 


£34/17/6 


{2 valve. A.C. 


Thoroughly 


pe T3 press to talk. 
manbon MICROPHONES 


EXCELLENT CONDITION 


12/6 ea. 
NEW 24V MOTORS 


Series wound Hi-Speed miniature 12,000 
RPM £2/10/- 
Shunt wound with gear box 2 speed 5 
and 25 RPM £2/10/- 


12 VOLT GENERATORS 
New C.A.V. 80 amp Generators, Ideal 
for lighting or fast charges 


£10/10/- 


Throat Mikes New ... noah Vf) 
12V 420 watt Prefocus Globes ANY Hf) 


NEW C.R.O. TUBES 

All tested on TV picture 

3BPI with shield and socket .. £3/17/6 
VGRiOR Ghee Sa itale | rebel ee ONT LO 
ACR2X & Shield: ee ecu aR aPOLO 
CV 112 White 5” . £3/10/0 
CY 254 Yin Blue Screen, Magnetic 
Deflection & Focus 


—£4/10/- 


~ Every tube, capable of perfect picture 
- Fast persistence and simple construction 


using standard components 


-NEW AMERICAN HI-FI 
Dynamic Headphones 
L. Imp. Padded Earpieces 


‘E£1/5/- 
Postage N.S.W. 2/- Interstate 3/6 
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AT ALL HOURS 


Phone: Day, LAS&S45. Night, Weekends, and 
Holidays, XW5956 


MPPPTTITITTTTITiT ttre rier rrr ree 


DULWICH HILL, UNDERCLIFFE, EARLWOOD. 
EVENINGS and WEEKENDS: “KALUA” 


AR8-AT5 — COMPLETE STATION 


AIR TESTED 


Transmitter-Receiver, Aerial Coupler 
Cables, Plugs, Phones, Mike 
{ Crystal to desired Frequency 
24V Power Supply & Circuits of 2 units 
GUARANTEED IN PERFECT ORDER 


£62/10/- Other voltages available 


NEW B.S.R. FP10 
GRAMO MOTORS 


240 or 110 © 
FOR THAT TAPE RECORDER 


£1/19/6 POSTAGE 2/6 
NEW VALVES 
217C 10/- 6ES ...s. 2, 12/6 
[7CB ie Let heyeu ZR ewe 12/6 
6J8 oe AVZOL VISOR. Coe a: $276 
VT501 4. os 12/6 TAS oe os 0s 7/6 
EBCSE A SS ech2/8 AVI bie ie B78 de 
tHE: oes eS TFS BSZA® Cc. SES /Of0 
SLO So see ZO ORE seer e 
[CG satsoeel FeyOclcodan oe 12/6 
164. se ee ee 12/6 I2SK7 <6 12/6 
ID4 copies 42/6: 125L7 oe AZo 
S65 rae ee 2/6 139/44 ee tO 
(Kee oa eo! 12/6" 46 diodes Wale 
(KBs a AD RCATS eae 12/6 
LAG SOND Fb 278 ieee 12/6 | 
[PS eaee 6/6 828 .. .. £2/10/0 
bA6 12/6 843 .. . £1/10/0 
3A4 oo tda 15 fe-957 ‘ 6/6 
3B7 $6 ee LOSE oH 6S5 +» £1/0/0 
3D6 kde HOfe B29: _ 10/0 
bAGS «s «+ 9/6 4307A .. .. 10/0 
6AM5 2. «- 15/6 1619 «6 «. £1/0/0 
6AM6 .. 17/6 2050 ., .. £1/0/0 
6H6 dant EPS BNO ee es Bee 
B56 Re ABR 9008 ote ye 
6J7TG oe oe 0+ 9/6 9004 .. we . 8/6 
ON7 vee oe 1Of- RRIB cs 10/0 
BSKF Se gS ADPORVRIB/90! os ABS 
ASLT. on fd 6) AZISO RKABA £3/0/0 
Onis eie ISO COBAS crc. 7/6 
12A6 12/6 VRI05/30 15/- 
BAB 8 ile. EMLOLO WISI he -. 4/6 
KTW62/6U7 ..7/6 IT4 2. oe os 12/6 
DN Mar eT PERT RL Cel 7 Si Per peated 7" 
(DSc hace FAS FP TI9E Ae ee SPB 
CVbiress: STW R298 swat wate ye 
6F6 a os 12/6 668 ee ef . 15/- 
VR65A/SP41 ....2/6> BBB 2. 0. 2: 12/6 
KT66 o00 7 : 2If6 307 ET ON0 
806 .. «. £3/10/0 EL3NG .. .. 12/6 
VB) 662 oes H1Z/8, 83. in eu OOP 
17 eset wat TB OEME ec ae ne 
CXS ese tea TOP SOBA! Sees Toye 
VOB. Sai se. 00 36/6 BACT: ce eee a/b 
Bh ik: oe STEREO Bo ease 
X6IM (00TH .. 2/5/0 


| INVERTER TRANSFORMERS — 


| 350 x 350 extended te 1000V 


12 volts DPDT 5 AMP ++ + » £1/-/- 


tl volt AC . 


tin Square Section DURAL TUB- . 


Ju rel. v3 ‘ie ation 
a oe. 


Communicotio 


003002000000000008 


INVERTERS | 

oY, 12V, 24V. 32V. DC to 240 AC 

60 Watt to operate Radio, Fluorescent 
Lights, Shavers, etc. _ Rey 


£8/17/6_ 
NEW TRANSFORMERS 


FERGUSON | 
VIBRATOR TRANSFORMERS 


150 x 150 40MA. 6V. .. «2 ss £146 
300 x 300 100 6YV. ec a8 @0@ e8 £1 17 6 ‘< 
325 x 325 125 12V.> .. $3212 62 | 


ee @8 


1 Te 
‘Sap 78 ta 
£3/7/6 


6V 240V 40 watt 
12V 240V 60 watt 
32V 240V 60 watt 


C.R.O. TRANSFORMERS | 


eo ee @@ 
ec 8©0@ @8 @e 


oe ee ee oe 


63V 63V 215V 4Vueeieyen 
POSTAGE N.S.W. 5/- INTERSTATE 7/6 


New A.R.B. Rae 
8 Valve by ‘ 4 
4 Band 195 KC To 9.025. Megs. alt 
24V D.C. Operation: Mee | £22/10/- % 
Converted for 240V A.C, .. «+ £33/15/- 


RELAYS) oo 
by. 3Ple Miniature .. .. .. I5/- us 
1700 SPDT vs. 6 scckk-g eee 
1300 SPDT oe oe cet vo ee 7/6 é 
500 x 500 SPDT Ni ge 


+. 0€6 @©@ oe. 


24 volts DPDT 
8-16 volt DPDT .. 2. sete 


MS ee 
12/6 
ele 
Hi-speed Polarised. cay! sas OA 
veh Pees 

6a TBJe 


CM oi Oe ey ee 


400 ohm... Vede 
1300 ohm DPDT . 


ING UP TO 12ft lengths |/- per ft. 
Hi-lo Phono Transformers .. 4/6 — 
Spirit Level Bubbles, mounted 4/6 
Canadian Signal Lamps .. .. 12/6 — 
Hi-voltage Lead-Thru Insulators, y 
1/6 each, 15/- doz. 
Hydrometers, Battery Testers 5/9 
Torches 2-cell Focusing . rs 
Multi-Strand 4 core Cable, we 
Yard, bese 100 ao pai 


ate 
BS 


AW.A -.3B 
TRANSMITTERS 


4 12 Volt operation 
- 3 to 9 megs 10 watts output 
Airtested complete with | 


Crystal 
£29/10/- 
NEW POWER 
TRANSFORMERS 
~ 425 « 425V 300 MA £3/17/6 
— 300 MA Chokes £1/15/ 
a {50 MA Chokes £1/-/ 


NEW COPPER OXIDE 
RECTIFIERS 
A iv ! amp Bridge - 


“UNIVERSITY V.C.T. 
UNITS 


Roller value chart 
tested. All ranges. 
Perfect order 


£22/10/- 


IOI A ek 


£1/2/6 


PHONE 


LA 3845 


136 VICTORIA RD, MARRICKVILLE, SYDNEY, N-S-W 


TRAM AT DOOR. STOP 42 
COLLAROY ST., COLLAROY —XW5956 


NEW. No. 19 


2 to 8 megs as above. Converted to 
Crystal Control. Powe: increased to 20 
watts Includes Plugs * Cables Crysta 
Mike, Speaker. Circuit, ete 

Crystal frequency conforms to PMG .e 
quirements for small ships and othe: 


services. £49/ 1 7 /6 


WANTED 


Communication ~— Receivers, 
Test equipment, P.A. gear. 


Large or small surplus stock. 


Best prices. Call, write or 
phone any time. 


OIL FILLED CONDENSERS 
1UF 600V .... 6/6 SUF 2.5V .... 6/6 
4UF 750V .. 12/6 SUF 400V .... 6/é 

1OMFS 500 7.5UF 330V AC 10/- 


No. 19 TRANSCEIVERS 


15 valve. 2 to 8 meg 250 meg Com 
plete with valves. 12V Powe: Supply & 
=) Gircult; 
No Plugs & Cables 


£16/17/6 


Telephone pauipment 
Hand sets wee BLO /6 
Mike inserts . .. Me ee ore 
Head and breast: sets. . 17/6 
Hand sets with pressel-switch £1/15/ 
Hand generators & bell .. 9/E 
Adjustable buzzers 1/5 


‘Miniature telephone units to. 


suit Hand sets or H & B, 10/- 


NEW SMITH AIRCRAFT . 


CLOCKS. 


8 day novement Tost Govt. £28 
23" €4/15/0 
23" with sweep hand £5/15/0 


‘NEW ALPHA SWITCHES 
Rotary 6.F.D.T ne se9 
Rotary D.P.S.T 3/3 

Postage vod. 


New Coils and Intermediates 
Standard or miniature to suit 
all waives 
Coils B/C. 455 KC... Bee oF '6 
Coils S/W 455 KC .. 20 ee oe oe 9/6 


Inters oe 11/6 

Loop aerial coils .. . ae 976 

Slug tuned H.F coils with 4d nea. .. 4/6 
GENEMOTORS 


npul Output 
24V_ 250¥ 100MA Pediat « sruek (00-40 
24V 550V 375MA .. «wo oe £2 0 0 
ZAV 250 V" 6B0MA ce esice os el. 5-0 
12¥ 500V 350MA -.. oe eo oe £8 10 0 
12V 1200V 200MA . «- .. .- £610 © 
HY SO0V THOMAS eal antis aiee Oe O 
24V 250V |100MA. New £2 0 0 
12V 300V 250MA £4 10 0 
12V 235V 50MA : £2 15-0 
15 9 


12V¥ 350V 5CMA £2 


SPECIALS FOR JULY ONLY 


WE ARE OVERSTOCKED. WE NEED THE SPACE. PRICES APPLY ONLY FOR 1 MONTH. 


No. 11 TRANSCEIVERS 


Complete with valves power supplies 
Plugs. Cables Phones Mike. 


TESTED £10/10/- 


New Electric 24v to 32v 
Hydraulic Pumps — 


Heavy duty motor develops ! hp cont 
2 hp intermittent. Ideal motor for oper. 
ating power tools off 32V-DC. 


£1/15/- 
_ ENGLISH I.F.F. UNITS. 


“New condition V.H.F TX. RX 10 valves 
24V genemoto:. and a kost of parts. No 


‘circuits — 
g £2/17/6 
Steanes P.A. Horn Speakers 


5ft. Horns. OP.TX. 500 & 1000. fitted 
New Condition £19/10/-. 
With Reflex Horns £2271 0/- 
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NEW . | 
TRANSMITTING VALVES 
Also. suitable for industrial heating 

G05. HES/-a elt NEN): 
829B = £3 /-/- 217C 10/- 
100TH = £2-5-0 


POSTAGE 2/6 


New Cred Hi-Speed 


Relays 
Laboratory Standard Instruments. Will 
operate to 3000 Pulse 


£1 /7/6 “BASES 10/- extra. 
522 TRANSCEIVERS | 


7 valves; 100 to 156 Megs Ccemplete 
with valves 


£14/10/- 
200 Watt P.A. Amplifiers 


805 P.P 240V- A.C Power. Ovtput » 
; matched to |00V ~ 


£47/10/- 


per minute . 


NEW COPPER OXIDE 
RECTIFIERS 


24V¥, !OOMA. BRIDGE, ideal for trickle 
Chargers. Relay operation ete 


2/9 ea. 25/- doz. 
SELENIUM RECTIFIERS 


24v 6 amp full wave 


£4 ea. 


+" Moving Coil Meters 
Flush ?anel Mount 15 MA. & 30 MA 


12/6 ea. 


24 to 32v INPUT 
GENEMOTORS 


Fully filtered. 250V 60 MA Output & 
6V. 2.5 Amp. Secondary. 


£1/17/6 


12V. Model as above 


£2/7/6 
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Amplificatron 


Coronation 


Elettroures® = 


EVENINGS and WEEKENDS: 


8 VALVE RADIOGRAM 
Hi-Fi CHASSIS 

Dual wave, bass G treble buost 

tuned RF- stage |2’’ speaker. 


£28/17/6 


5 VALVE 
RADIOGRAM CHASSIS 
DUAL WAVE 12in SPEAKER 

£18/15/- 


5 ‘valve also available as home 
constructor’s Kitset COMPLETE 


WITH CIRCUIT £14/15/- 
7 VALVE DX RECEIVER 


3 band, 2) to 6) tc. 16 megs 
160 to 16 metres and broad- 
cast. Exceptional, ‘selectivity 
sensitivity 2 microvolts. NEW 
AUSTRALIANS, listen to Euro- 
pean short wave stations. 


£29/17/6 


PUBLIC ADDRESS 
RANGE 240-AC 
6 Valve 10 watt £14/17/6 
6 valve 25 watt £25/7/6 
6 valve. 40 watt £32/7/6 


BATTERY ONLY 
OPERATION 
6 valve 6 volt- 10 watt £18/15/- 
7 valve 12 volt 10 watt £19/15 
7 valve 12V 25 watt £24/17/6 


BATTERY AND A.C. 
OPERATION 
6 valve 10 watt 6V. £20/15/- 
7 valve 12 watt 12V £21/15/- 
7 valve 25 watt 12V £29/7/5 


HI-Fl RANGE 
MULLARD 5/10 
£34/15/- 
Complete with Jensen twin cone 
speaker, Ferguson O.P  trans- 

former, 301. & U.L. taps. 
MULLARD 5/20 AS ABOVE 


£42/15/- 
Tuner & separate control box 
with mike, nore-amplifier. 

£12 extra 
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136 VICTORIA QD. MARRICKVILLE, SYDNEY, N- SW 
AND 636 KING STREET, NEWTOWN 


"KALUA”, COLLAROY ST., COLLAROY — XW5956. | 
OULWICH HILL, UNDERCLIFFE, EARLWOOD, TRAM AT DOOR, STOP No. 420 ae 


THE’ FINEST SET AT 
ANY PRICE-.- 
CHECK THESE EXTRA 
FACILITIES 
‘Built-in Preamplifier to suit 
crystal: microphone tape deck, 
electronic guitar, sound on film 
TV: ete: 
vee at demonstrated on these 


oe DEMONSTRATIONS 


EVERY SUNDAY 2 fo 5 p.m. 


OR EVENINGS. BY PHONE 
- APPOINTMENT 
AT COLLAROY 


PHONE XW5956 


CABINETS AND ALL . 
ACCESSORIES TO SUIT | 


THE 
OUTSTANDING 


10-VALVE HI-FI 


RADIOGRAM CHASSIS 


Incorporating Mullard — 5/10 
bass boost amplifier, treble 
boost dual wave tuned RF, 
stage Built-in  pre-amplifier 
for microphone or tape re- 
corder including 
speaker. 


£44/15/- 


Dual wave, 6 valve radiogram 
chassis includes bass & treble 
boost, 12’’ Jensen or Magnavox 
speaker. 


£23/15/- 


‘Video and sound |.F.s ratio detectors pei r 


Jensen twin 


RT. & H. WIDE RANGE 


PHONE ee 


LA 3845 


TV EQUIPMENT | 
Formers in cans with special V.H.F. tuning | 
slugs and winding data for video and 
sound |.F.s and traps. b/bea. | 


E.H.T. Transformers for 3000v ree ae if 
5000v Insulation Fil Transformers £2/-/- ea. 


traps to A.W.A. circuit pee Pre 
aligned .. .. 2 2119/6 “e8a 
Wired and ‘aud wide jane sauna LF 
strip with traps and ratio detector includ. 4 
ing valves and circuit. nena ‘valves J. 
E2N/-/% 

Wired ia: Wosted: Strip as above: ‘bat 
ing new ex-disposal valves and circui 
2 ay a 

N. 3. “All eaamerent cantaltes with P.M.G 

specifications. 
Turrets, line transformers, yokes, dolestione be 
coils atid standard 17" tubes available | 
Also first class technical aad. allergy 
service, 


TH 
TV KIT. 5 


NOW AVAILABLE 
SEE IT IN OPERATION 


T.V. TEST EQUIPMENT _ 
Crystal marker generator. 
2+ megs. & everya ah 
ao ee megs. 

£22/10/- 


PURER Ph ko A: 
Wired & Tested. | a i 
‘£52/10/+ 2 eee 


~ Also simplified version — 
Sin ie Cine Rae Wa 
BA4/15/- 


om! SPEED PLAYERS 
E11/17/6% 


4 SPEED CHANGER 
1617/6 | 


; 
} 


THE NEW SCIENCE OF TRAFFIC CONTROL 
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fence on the edge of the rondsenge 
Drivers Have been known to become 
so conditioned to this that 
tain circumstances will fail to respond 
to a sudden change . in the marking and 
run off the road or collide with other 


(Continued from 


_ vehicles. 


Another example of conditioned re- 
_ sponse often met with is where *a motor- 
ist is travelling a “through” road and 
3 notices that cross traffic seems to pull 
up for him at. every intersection, thus 
giving him a clear run through. He 
_ becomes so “conditioned” to this that, 
when he is suddenly confronted with 
_ another motorist at an intersection with 
_ the same idea it requires an unusually 
' long time to react and gain control. 
‘This often causes collisions at intersec- 
_ tions. 


_ STUDY OF SPEED 


_ Traffic Engineers have various meth- 
ie of studying speeds on roads. Space 


does not permit of details of the various . 


devices used for this. They range from 
_ mirrors, tubes across the road actuat- 
ing counting devices to radar. 

Speed is divided into five classifica- 
tions. 

__Spot speed is the instantaneous Seed 
_ of a vehicle at a specified location. Run- 
ning speed is the average speed over 

@ given course. Operating speed is the 
‘tunning speed sustained over a given 
route. Cruising speed is the running 
_ speed of the vehicle without impediment. 
_ Overall speed is the effective speed ovei 

a route between terminals. 

Of these, spot speed .is the one of 
greatest importance, as it determines 
the characteristics of the road _ user, 
vehicle, volume of traffic over sections. 
of highways such as bridges, etc. 

The study of speed valucs has re- 
vealed some peculiar characteristics of 
road users. rc : 

A driver travels faster the farther he 
_ goes on a given trip. For long trips 
over 100 miles he will travel faster 
by as much as 30 pe compared to 
_ short trips. 


_ FASTER WHEN ALONE 


. The driver travelling alone travels 
‘on an average at-a speed 2 to 3 miles 
_an hour faster than when carrying Pas 
 sengers. 

Contrary to general thought among 
males, women travel at about the same 
‘speed or even a little slower than males. 

Under free moving traffic conditions 
the type of vehicle influences the spot 

speed. Buses are fastest, followed by 
heavy trucks, For each year of age, 
vehicles decrease speeds about 1.5 miles 
per hour. 

On gravel surfaces, spot speeds are 
about 10 miles per hour below hard 
road speeds. 

' On bridges, the spot speeds are usu- 
ally lower than on level roads, but this 
‘varies according to the type of ‘bridge. 
Plate girder bridges 24 feet or more 
‘wide with two lanes cause little reduc- 
tion in speed, whereas long high truss 
bridges 24 feet wide will cause a reduc- 
tion of spot speed of 7 miles per hour. 
- The greater the number of intersec- 
tions passed over a given time or dis- 
tance, the greater is the reduction in 
spot speeds. Thus in suburban or city 
areas spot speeds average 25 to 30 


- miles per hour, 


under cer-' 


while in country dis- 
tricts it averages 40 to 50 miles per 
hour. 


The traffic engineer eons shapes of 
roads, angles of curvature, different road 
surfaces, volumes of traffic, types of 
vehicles. distribution of» traffic.” origin 


and destination, stream characteristic 
intersection characteristics, parking char- 
acteristics, - accident characteristic, 
driver controls, one-way streets, and so 
on. 

From these studies he is able to de 
sign measures for control] by regulations, 
signs and signals which, together with 
a knowledge of the psychology of the 
individual, tends to make the best use 
of existing facilities and better design 
of new facilities. 


NEW £30 Reconditioned £27/10/- 


: 
Lt Se, ee he Poteet 


400-700 GALS./HOUR 
PUMP AND MOTOR 


24-32 volt operation. Suit fresh water, 
fuel, 


etc, 


P.l. GENERATORS 


24 volt, 200 amp. Ideal Welder 


TO SUIT MOST PURPOSES 


Write for details and technical advice 


ENQUIRIES ON ANY AIRCRAFT SURPLUS 
EQUIPMENT APPRECIATED 


= 


CURTISS REDUCTION GEAR 


6000-1, 12-24 volt. As used for con- 
trol of amateur wireless masts 


£12/10/- 
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WILMOR TRADING COVeE . 


360 ELIZABETH STREET 


S¥°D NIE Y 


MA3714 MAT7510 


VACUUM MOUNTED 
CRYSTALS 


for general communication frequencies in 
the range 3 — 14M.C, — Higher frequen- 
cies can be supplied. 

IMMEDIATE DELIVERY OF THE 
FOLLOWING FISHING CRAFT 
FREQUENCIES 
(INET, 243° HOLDERS) 

| 6280, 4095, 4535, 2760, 2524 
AMATEUR TYPE CRYSTALS 3.5 AND 7 MC BAND 
aT oF oT 243: HOLDERS) 


£3/-/- each. Plus 124% Sales Tax. REGRINDS £1/10/- 
Crystals for Taxi and Bush Fire Sets also Available. 


We would be happy to advise and quote you as to te most suite 1 for 
your particular, application either in the pressure or vacuum type holder. 


New Zealand Representatives:—-Messrs. Carrel & Carrel, Box 2102, Auck. 


BRIGHT STAR RADIO 
46 sie fate St., Oakleigh, S.E. 12; Vic. UM3387. 
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£14/-/- 
HYDRAULIC RAMS, PUMPS, VALVES | 


- " U wi bation ie A as q 
Ya ey A IE aca ane co unt 


ULTRON 15 series 
TAPE HEADS Extraordinary 


FEATURING:— 


*& Extreme Frequency Range. 
(20 cps. to 20,000: cps. at 7.5 ins. per. sec.) : 
(20 cps. to 30,000. cps, at 15 ins. per sec.) a 
* Iriple Magnetic Shielding (—30dB at 50 Hey 
* High Output. 
“*% Micro-aligned Gap (record and play with sopariee heads with no treble 
loss). 


{HE ULTRON 15 series are recommended for:— 

* Professional Transcription. 

* All Laboratory Uses. 

*& Full Frequency Reproduction of Pre-Recorded Tapes. ' 


By far the most advanced range of tape heads available, the ULTRON 15 
series is produced in the following types:— 

ULTRON 18, ULTRON 15T, ULTRON [SL Record-Play, nigh impedance, .00017in gap 

ULTRON 15H, ULTRON 15HT. ULTRON I5HL . Record-Play, medium impedance 

OVOL7in gap ‘ 

ULTRON. 158. ULTRON’ I5S81. ULTRON 15SL 

Note—"‘T’ denotes standard half track: 

are full track ; 

SEND 4/- POSTAL NOTE FOR BOOKLEL “MAGNETIC TAPE HEADS,” containing full 

specifications of ‘al! |B Products’ tape heads. Hi-Fi Tape Circuits, eve . 

A FREE COPY IS SUPPLIED WITH EVERY HEAD. 
Retail Prices: ALL ULTRON 15 series .. .. ; 
Types HE2, HE2T (record-play. commercial quality) £6/ 3/- 


Types EU, EUT, EUL (high efficiency erase), ..4 5273. £5/ 7/- 


Available from:— . 
_\Victoria:—Homecrafts Ltd., 290 Lonsdale St., Melbourne, 
S» Aust.——A. G. Healing, Ltd., 58 Flinders St., Adelaide, 
Queensland:—A. E. Harrold Ltd., 123 Charlotte St., Brisbane: 


High-Efficiency Record. 
“L* denotes lower half track 


003in gap 
All others 


MANUFACTURED SOLELY BY LB. PRODUCTS, 95 McDONALD ST.. 


MORDIAL LOC S12. VICTORIA. -- PHONE: XY1596) 


“part of it. Apart from registering this i 


£9/13/9. 


YOU MUST. Le AND HEAR THE 
KKK 


x*Kk* 


Star © Chie 


AUTOMATIC 
PORTABLE 
TABLEGRAM 


te Powerful 5 valve Dual-wave radio 


te Microgroove 4-speed automatic 
changer (8 to 10 records). 


je Carrying case covered in 2-tone 
washable nylex with gold trim. 


pe 7 also One OF pcs AUTO-PORTO 


Australia’s Ma ae i : 
wanted modern features, 4-spee 

Best- selling automatic changer, 5-valve Dual- 

Portables wave. SENSATIONALLY PRICED. 


AT ALL GOOD RADIO STORES 


Manufactured and guaranteed by 


‘ vane, B2421; N. C.. Tritton, 240 Queen a Brisbane, 
FTN LTD., B7791, SOUTH AUSTRAL re Clarkson Lid., 135 Rundle 
131- 133 Palmer Street, Street, Adelaide, W2911; & Ty uin, 11 Pitt 


WAS ot 
Street, Adelaide, LA4075., WESTERN Re TA: John R. 


Sydney, Ullman, 25§ Hay Strect. Perth, BA211 
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INTERSTATE FACTORY REPRESENTATIVES: VICTORIA: | 


McKinnon Nicholls Pty. Ltd., 468 Collins Street, Melbourne, 
ZENITH RADIO CO.  spisor: QUEENSLAND: Livines Lid. Albert Street, Bris. | applied to the aerial and the high 


WHO TELLS. 


(Continued from re 61) 


As the afternoon. wore on vides of 
conversation wafted over the fence an 
gave me an inkling of what they were 
doing: he 

“Try. the: sréd- one, 

“This one goes to frame.” 

“Anything on that one?” 

“Switch it on now.” 

And so on. Daily ‘ 

It didn’t need a Sherlock Holmes to 


fact I didn’t take much more notice of 
the situation until much later in the 
afternoon. iM 
‘Then: “Righto Charlie, try it now.” 

Followed the whine of a starter and 
the roar of a motor bursting into life. 
It revved bef Beaee a fast for half 


without lifting their “Soot from 
throttle. 
“‘What’s the matter?” - 


the motor cut out.” 
Well, that’s one way to switch off the 
motor I suppose. 


A SIMPLE COURSE 
IN RADIO — 


(Continued from Page 47) 


rier, .without affecting its “amplitude, 
This is then known as FREQUENC 
MODULATION. “ 


This latter method has certain advan: 
tages in regard to fidelity and freedo 
from background noise, and is currentl fi 
used for television sound channels. But, 
for the present, the beginner can afford 
to think in terms of the MOre Wsu 
amplitude modulation. 


We can thus complete the- chapter 
with a fairly clear idea of a radigte 
mitter. 

First an. oscillator generates. a ie 
frequency voltage, which is subsequen 
ly greatly amplified to form the carrie 


Then, in the - studio, a -microph 
- which converts sound waves into aud 
frequency signal voltages. These 
amplified and ultimately utilised in- 
transmitter to vary the mee ( 
frequency) of the carrier wave. 
_ Finally the modulated carri 


quency signals, carrying the sound - 
tern in electrical form, are radiate 
space, eine 


_ TELEVISION EXPLAINED, by W. 
. Miller. Sixth Edition revised by. E. 
W. Spreadbury. - Hard cover, 175 
in x Shin pages. Photographs and cir- 
it diagrams. ~ 

When a book runs to,a sixth edition 
t obviously has, some definite appeal. 
This is not hard to find: in the case of 
“Television Explained” which does just 
what the title suggests in a simple and 
straightforward way. It is the type of 
book that most non-mathematical radio- 
nen could read straight through from 
cover to cover gaining.a good deal of 


ful reading and it would be reasonable 
to claim a good basic knowledge of. tele- 
vision principles, . 

_ Brief mention is made of the Aus- 
tralian television standards but the em- 
phasis throughout is on the British’ 405 
line system which has a number of 
‘undamental differences to eur own. The 
sound channel for the British system, 
for example, is of the amplitude modu- 
pee variety rather than frequency 
modulated as in most other systems. 
ysitive video modulation with 405 lines 
is described while we are employing a 
Negative modulation 625 line system in 
Australia. 

_ The book could be a real help to the 
intelligent receiver owner who wishes to 
know more about general principles 
rather than to the service technician 
anxious to gain practical knowledge of 
our local receivers with a view to trac- 
ing faults and carrying out re-alignments. 
Our copy of the book direct from the 
publishers, Iliffe and Sons Ltd., Stam- 
ford Street, jLondon. The local ‘pr ice is 
pected tobe in the Vicinity | of: 2:1/1/ 
iON EY 

HANDBOOK OF BROADCASTING 
S| Gindanientals of Radio and: Tele- 
sion, by Waldo Abbot and Richard L. 
Rider. Hard cover, 531 pages. Qin x 
6in photographs and drawings. 

_ The fourth, and up to date, edition of 
a book originally published 20 years 
ago, the “Handbook of Broadcasting” 
Is intended for the student of broadcast- 
ig technique from the point of view of 


the electronic engineer. [ts authors aré 
associated, one with University of 
Michigan and the other with the Uni- 
versity of [llinois. - 

A total of 29 chapters deal with most 
Aspects of both radio and television -pro- 
duction. Among the chapters ar 
4 undamentals of Radio” and “Funda- 
mn 1entals of Television” being very brief 
summaries of the external technical 
lities the actor needs to understand. 
core of the book is made up of 
chapters such as “Pronunciation,” “Music 
Programs.” “Broadcasts to Schools,” 
‘Directing the Television Play” and “The 
Business of Radio and Television.” 

In keeping with its purpose as a col- 
text, the book concludes with a 


1 International Corporation, : 
Ue ALY: Xbe, oe My Sa is 


nformation on the way. A second care- 


~ LET'S BUY AN ARGUMENT 


% 


found myself looking for a cure.  Sili- 
cone compounds were out. because none 
were available. ! 

What about other greases? 

I suddenly remembered a particularly 
sticky variety, which I had once bought 
for use with the family car Packed 
in a green tin, it rejoiced under «the 
title of “Energo] N2, WB and Uni. Joint” 
grease. 

It proved to be just as “gooey” as | 
had remembered and would not’ melt 
and run, on even quite hot regions of 
the soldering iron. 

Intrigued by its tenacity, | began. to 
wonder about its electrical properties, 
which must certainly have been quite 
incidental to the original purpose for 
which it was compounded. 

The multimeter showed no measure- 
able conduction while a Q-meter test, 
next morning, showed no appreciable 
reaction on the properties of a coil. 


A: conversation with the manufde- 
turers established that this particular 
grease did, in fact, have a very high 


temperature rating and was electrically 
inert, being compounded with a fibre 
filler. The same was not true of all 
special greases, however, some of which 
are compounded ~ with aluminium, 
lithium or other metallic substances. 

By sheer good fortune, I had picked 


BUILDING OUR 


¢-INCH T.V. 


+ 


program production rather than that of. » 


-_R.C:S. components may be wired to their. 


ber of clase projects and assign- the R. T. and H: chassis. 


RECEIVER 


(Continued from Page 79) 


leads are kept short and placed logically, 
no special difficulty should be experi- 


enced in duplicating the factory-wired 
unit.’ - Unless alignment. facilities are 
available, however, such readers will 


probably need to have the unit aligned 
by some firm offering this service. 

Our impression’ of the Q-Plus channel 
is that it can only be aligned satisfactor- 
ily with a wobbulator and CRO. We 


obtained peak results and the curve illus- . 


trated earlier by adding slight extra 
coupling between; the “P” and “G” 
pins on the first double-tuned transform- 
er and also the transformer. feeding the 
videa diode. . 

The extra coupling involved. two pieces 
of thin hook-up wire attached to the re- 
spective pins) and twisted together for 
about 4in, 

It also helped matters. to load. the 
funed output coil of the tuner and 
values down to 1,000 ohms can be tried: 

The R.C.S. IF components, which are 
currently just being released, use bi- 
filer transformers in place of the double- 
tuned overcoupled variety supplied by Q- 
Plus. According to the manufacturers, 


own circuit or to the original circuit in 
the R:T.. and H. receiver. They advise 
the use of two sound stages, however.’ ’ 

The transformers are mounted on a 
composite video-sound strip which fits 
The slugs are 


set in deliberate positions such that, al- 
‘lowing for normal short leads, the stag- 


ger-tuned fréquencies should approxim- 
ate those required fora favourable band- 
pass. . 


(Continued from Page 83) 


one of the most suitable of their auto- 
motive greases. How it would compare 
in the long run with silicon is another 
matter but the cost, at a few shillings 
a tin, is a very different matter. 


By rolling the core in the grease, it: 
would stick well to the sides and carry } 
into the former with it. Put a bit into 
the former as well, and it would form 
a sticky pad underneath, further to -re- 
strain accidental movement. 


Now all this isn’t meant as a plug tor 
Energol) WB and Uni. Joint grease. 
There may or may not be’ other. greases 
Which have characteristics more favour- ‘ 
able to the job of sticking cores in place, 
without setting or without melting at 
normal cabinet. temperatures. 

' It's just an interesting line of thought, 
particularly for those of our readers who 
combine an interest in radio with a ° 
knowledge of industrial chemistry. 

What about it then? Is there a better 
grease available for the job? Is there 
some other soap-like substance which 
might be better again? 


AWD re UL ll Wy) 
U yy A] ZED» 

MICROPHONES & ACCESSORIES 

Type C53 


£4/19/- 


Hand or stand 
mounting. 
Omnidirec- 
tional, black 
plastic housing 
and hand 

grip. Ideal for 
tape recorders 
and similar 
applications 


HICHOLSONS LTD. 


BARRACK ST., PERTH, 
and leading wholesalers 


BOOKS THAT SHOULD 
‘HELP! 


AUTHOR 
Griftith 


+ PRICE 
& Cox 36/6 


TITLE 
Carpentry 
The Art ‘of Tile 
Setting, 
Advanced Wood- 
work. & Furni- 


Carls & Wines ‘40/- 


ture Making Feirer 49/6 
Furniture 

Joinery ~ Ktenke 24> 
Handwork in 

Wood Noyes 45/- 
Bent Tubular f . 
Furniture ' Groneman 28/9 
Six Foolish 

Drivers Sehlichenmaier = 12/- 
The Art of : 
Bricklaying ° Ray | 47/6 


Available from: 
ASSOCIATED TRADE JOURNALS CO. Pty Ltd. 
N.Z.L. House, 42 Bridge Street, © 
Sydney. Sydney Phone: BU4091 


SPECIAL 


NEW 
MICRO-AMMETERS 


NEW PATON MICRC \MMFTERS, 
0-500, M.A. in diameter. 


mounting. 
25/- 


Post and Packing- 2/6. 


METER RECTIFIERS — 


WESTINGHOUSE 1M.A. 
METER RECTIFIER. 


FULL WAVE. NEW. -15/- 


> 
EXTENSION-UNIT 
Il’S A REAL MINIATURE 

WITH ROLA UNIT. 
Install it anywhere, in the sick-room, 
work-shop, garage or any room in the 
house. Just connect across voice coi! ot 
the existing speaker, The ‘“PILLO- 
FONE” IS THE MOST CONVENIEN’S 

LITTLE UNIT YET DEVISED 


34in Diameter, 22/6 


by l1zin deep. 


POST FREE 
(“Mercury” <A merican 
Made.) These relay coun- 


ters register from 0 to 

99,999 can be supplied with 

250-ohm coil 24v D.C. 

operation. 
25/- 


Plus Postage 


NEW AMERICAN 
BOX KITES 


These kites are constructed of Silk 
with Metal Frame. 
SIZE {Sin square x 3ft long. 
Originally used for Aerials for 
Lifeboat Transmitters. 


30/- Post 2/-. 


Please address all correspondence to 479 Parramatta Road, Leichhardt, 


~ METROPOLITAN RADIO SUPPLIES 


332 PARRAMATTA ROAD, STANMORE, 
479 itary ROAD, LEICHHARDT, N.S.W. PHONE LM3610° 
ET, 
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Flush 


No. 19 TRANSCEIVERS 


[hese units cover a frequency of 2 to 
8 mc and contain 15-6.3v valve, in- 


cluding 1-807; 2-6V6S, 6-6K7G, 
2-6K8G, 6B8S ETC, 0-1MA-Meter, 
4-GANG cond, H.F. Unit ETC. 
£6/15/- 
F.O.R. 
12v. Gene ae Bs above, £3/5/- 


"VALVE SPECIALS 


20/- will purchase any one 
of the following valve 


Specials. 

PNR AL ELS NGS) set 6K SG 
pe ep Pelee Sed sal fs) i 
3 105 Os ee GACY 

an ee PARI weee SOs nee 
Sea ola We 6U7 
TONE Se RO a ONG 
Bote Noy a SOME eats oN OA, 
5 Ora bree BRO) 
3° Sa GSI Le es oe OR es 


Post and Packing 4/6 extra. 
ALL VALVES ARE NEW 


TRANSMITTING 
VALVES 


S296 LU hae ees 
MOOT Hea. Denes ee LO tO 
S6Gis Sree hk ete Poe 0 
OL eee, ae Ore 


NEW METERS 


English Turner 3in Flush 
Mounting 0-10 mA_ 15/- 
0-600 volt 3in flush with shunt 15/- 
Paton Plug-in type 0-1 amp or 0.350 
ma R.F... .. .. 7/6 New 
Used but in ‘good order Sede ieh ey, | CS fiat 
3 Range Voltmeters— 


0-5, 0-25, 0-250 4in meter mounted in | 
case, used but in.good order £1/2/6 | 


All Meters—Plus Postage 


NEW 
ROTARY-CONVERTERS 


24 to 32 Volt D.C., Input, Output, 240 
Volt 50 Cycles at 150 Watts. Suitable for 
Tape Recorders, Radiograms, Amplifiers, 


 -816/15/- F.O.R. 


ST. _ PETERS, 


PURCHASE 


x 2iin with 3/16in shaft, for 240 or 110 | 


“Heavy duty 12v Generate | 


N.S.W. 
dota 


No. 122 TRANSCEIVERS || : 


new condition, complete with 
ete vibrator powe. supply, leads, 
and dynamic microphone and head- | 
phones. These units are easily con- |} 
verted to comply with P.M.G. require- | 
ments for small coe etc. Freq. 2 to 8 iy 


£19/15/- 


Packing 20/- extra. 
NEW PUSH- BUTTON a] 
SWITCHES 20/- | 
Five pole push- fi ry : ] n | 


button switches 
New. contro] box 
fitted with above 
switch also 5 bezels ; 
with globes | and 
Pore contact key 


itch 
Beet: ‘NS.W. 2/- 
In ; 3/- 


NEW BS.R. MOTORS || 


These English B.S.R. Motors as used |] 
on most tape. decks, also have many f 
other uses. Size of motor, 3in x 24in]] 


volt AC operation 
NEW s 39/6 :e | 
Used, but. in good condition 27/6) 

Post: N.S.W, 3/-; Interstate, 4/6. | f 


NEW GRAMO MOTORS || 


New H.M.V. spring grammo motors less 
turntable. Adaptable for many uses 19/6 
Post: N.S.W., 4/6. Interstate, 7/6. 


CERAMIC TRIMMER |] 
CONDENSERS ~~ || 

Small Plate 0-70 PF, Single fioie 

Mounting, Long-spindle .. .. .. 

Small 7-plate, 0-20 PF .. 

Small Tubular, 0- 20 Pra re Fenny 


SELSYN-MOTORS — 


American selsyn motors 50 volt ne | 
mitter or slave. 
£1/17/6. Plus 4/6 Post. 


HYDRAULIC PUMPS |} 


New motorised hydraulic | 
pumps complete with heayy 
duty 24 volt motor. 


35/- F.O.R. 


12V GENEMOTOR. 


ideal for public address — sys- |] 
tems etc. Two separate out-|] 
puts — 270v at 110mA and] 
550 at 55mA £4/-/- eee | 


SS. W 


PHONE LM7398. _ 


PHONE LA6087 — 


4 Standard 
}} current 
| cluding most wanted. values. 


( Flat Mounting. 


mM with 6.3v Fil. 


‘Postage INS: Wie 


6A4C7 3 IPs, ahr 

6SH7 aa s/- 66 St 0. tintin ' 
6H6 . RyAb) 6K8G 11/6 EL33 
1A7GT 9/6 T1A 7/6 CV6 

105 “ 9/6 EK32 . 15/- 6F6 

IKS 2/6 6K7.. 7/6 EL32 

ILS 9/6 KTW62/6U7 7/6 1246 
LET 9/6 BIS 15/- 617 
6U7G 716 EES 9/6 A tf 
6S8A7 9/6 1CT " 3/6 5U4 
6507 ‘) 9/6 TAGS eS vare 3/6 954 
616... £12/6% 78 Barty air 7/6 955 
6X5GT 12/6 BS "Metal Qc) 2.0 wie Aake VR6SA 
643... 15/. pa IET. 9 EBC33 


wan 


~NEW VALVES — 


15/- §/+ 
10/- 8298 £3/15/- 
12/6 828 £Y/15/- 
3/- 10TH £2/10/- 
9/6 EZ82 yi 9/6 
9/6 L17N7 15/- 
12/6 43074 10/- 
8/6 125R7 3/6 
3) 1276 1H6 7/6 
5/6 136 1/6 
5/6 15 9/6 
2/6 81 . 13/- 
9/6 811 » 20/ 


“VALVE PRICES PL US. “POSTAGE 


NEW POWER 
TRANSFORMERS 


60mA prim.: 240v with 230v tapping, 
Sec. 285 .-x. 285 with 6.3v_ filament 


winding. 
24/6 


| Plus Postage: N.S.W., 3/6; INT., 5/3. 


[ALL GOODS ADVERTISED ON THIS PAGE ARE NEW| 


NEW Sin. PER-MAG. 
SPEAKERS 


SC Standard. .2 ss 22/- 
5F Heayy Duty .. BW Daim 
Supplied with io oa or 10T, Trans- 
former. 


Postage Extra; N.S.W., 2/3; INT., 4/6 


MICA CONDENSERS 


Mica Condensers, small 
types. .00003 to .005— in- 


Per 100, 20/-. 


New Midget Power Trans. 


40mA -Prim, 250v. > See..:225. x: 225 
with '6.3v Fil. Winding. Upright, or 
Size 2in x. 24in. 
225-617 

2/6 Postage, N.S.W.; Interstate 4/6. 
30mA, 240v. Prim, 150.x 150v. Sec. 
Winding. 

20/- 


2/6; 


. Postage 1/6 


Interstate, 3/6 


Electrolytic Condensers 


12 mfd 525v ae 4/6 
i x 16 mfd 350V.. ghee. 4G 
BATHE SOW 6 Oa Rae ese ea) O73 
POMBR SOV. S02 ead aie, | 2/6 
BAe TLV rs Fc tee ares ote: 1/6 
SQ amid. 350V seers: ris nee sarees 3/6 
BRI Ue TL LY (sala ewe fee See), 1/6 
1.8 mfd 350v .. ee nae tele 2/6 
hOmids 4Ov aa Gobet oan Be 
8 mfd 525v (miniature) : ast 4/6 
B mid 525y .. 3/6 


i 


Postage, | N.S. W.. : 
Please address all corr espondence to 479 Parramatta Road, Leichhardt, N.S 


~ METROPOLITAN RADIO SUPPLIES 


332 PARRAMATTA ROAD, 
479 PARRAMATTA ROAD, LEICHHARDT, N.S.W. 
STREET, 


(Plus Postage) - 


12-inch P.M. ecm 


12in per-mag speaker by well-known 


-manufacturer, 1OT, CT, or S000 Trans- 


de 2Y V7 P6 


former . j 
6/6; LINT., 9/6 .. 


6in x 9in Oval .Dynamic Speakers 


with ST or 7T Transformer. 
27/6 Postage Extra: 
N.S.W, 2/9, INT. 4/6 


New Carbon Resistors, well- Lame 
make. Mixed values.. Colour code 
supplied. 

7/6 per 100. Postage 1/6. 
1.F. TRANSFORMERS 
Standard. 1.F. transformers, square 


can (1 3/8) 455 Ke permatuned, 4/6 
(Plus Postage) 


SAPPHIRE NEEDLES 


Rothermel sapphire needles play 2000 
recordings. Made in England. 
Each 2/9 or 25/- dozen. 


Telephone Generators 


New small telephone generators, ideal 
for bell ringing, etc, - ; 
Een h2 6 Postage Extra 


“MERCURY SWITCHES 


The switch with 1000 uses .. .. 
Postage 6d. 


New Coils and Intermediate Trans- 


formers to suit all valves. 


B/C’ Coilsiesnielled sg 4 Oak '.7.976 
S/W Coils, 16 to 49 Metres .. .. 9/- 
Aérial R.F. or Ose, Inters. 455 Ke. 


11/6 


POTENTIOMETER 
SPEGIAL 


Box of LO new Carbon 
Potentiometers. 


Containing’ .5 and .1 switch pots., 
long spindle, .5 and .1 standard and 
miniature pots, long spindle and 


other mixed sizes, short spindle. 


20/- 


Post 2 2/ 6. 


ae! CES 


‘CONDENSER SPECIAL 


100 new mica paper and 
condensers in values 


Boxes of 
electrolytic 


ranging from SOpf. mica to 5 400v 
paper. Values include 0001, 
SO002Z52.000755:.01) 02) SO5i- shy. Also 
500 mfd/12v, 10 mfd/40v, & mfd/ 


525v. 16 mfd/350v, 


30/- 


Post Extra: N.S.W. 2/6; IN’ 


POTENTIOMETERS 


electrolytics. 


per 100: 
r., 3/6 


v2 Meg. Miniature Switch Pots, d/p) Switch 
Long Spindle. ‘ as 

wl Miniatu re Long “Spindle | ¥ i URE Bre 
Standard % or. 1} meg. switch pots:, long 
spindle d/p° switch . 

Y% meg .or 2ST, ohms shor r spindle “sis ite : 
ROONS ark) hail eg ok . * Ap dete} 
Va meb or 100T ‘standard "pots, me 
spindle . Olga Neg: 
114 meg, “or ‘100T; " short spindle Re Stes Wh 
§ meg. high insulation .. MPVs yin 


All plus postage. 


NEW SMITH’S 
8-DAY CLOCKS 


These English Clocks—which are new 
in original cartons—~are panel mount- 
ing and are ideal for cars, etc. Lumi- 
nous dials, 
De nays . £4/15/- 
24in with sweep second hand | £5/15/- 
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96 OXFORD STREET 
Mail Order to: 
30x 22, Oxford St., P.O 


SYDNEY |W 


ADELAIDE — 

243 RUNDLE STREET 

Mail order to above. 

address f 


— TRA D ING CO. 
229 Elizabeth Street, Melbourne | 


2 @ MAIL ORDER TO BOX 5234, G.P.O. @ @ 


LOOK AT THESE! Make your own 


Smashing Reductions T.V.: AERIAL 
in VALVE PRICES Why pay more Saas ee 


We have brand new DURAL 


Just The Thing 
For Junior 


.. « Make your 
ewn CRYSTAL SET 


Dowt pay high prices for replacements. See our low-priced TUBING, very suitable for the job, 
Dads, too, can enjoy the fun of this lots. All Valves and Brand New and in original cartons. in the following sizes. (Available 
instructive hobby. Special prices for quantities on application. Melbourne Branch only.) 
We list below details of some ot TH6G ): 2) Sy 6U7G ... .. 6/9 |6SH7GT . 411 ® 


the components you will need. All 1K7G .. .. 3/6 |6B4G .. .. 10/6 |6SJ7GT .. 12/6 3 0 

are of highest quality and at a verv 1L5G > :. 0. 8/11] 6C8G =). 2212/6 | OUTIGT ss) 2 7/05 30 

reasonable cost. 1PSGT . .. 15/ ae eae ae GSKIGT/G. 6 6 0 
TSS enpe 121.6 6G es Ene Ob 

@ HEADPHONES 105GT ) 3) 8/11|6HOGT .. 3/11 , 
100TH .. .. 39/6}6K7_ .. .. 6/11 i 9 E 
12C8 .. .. 10/6 | 6K8G . 10/6 128 v 
12SR7 ° 2/11 | 9001 . 7/6 1 Gi fe 
128K7 SAO CR AV AL es Sy hae ; 
12ISGT . .. 10/6 |UV.6 .. .. 7/6 1 6 ; 
12A6 \.. .. 7/11} CV.66 .. .. 15/ i ; 
12K8 .. .. 12/6 | YR.53 .. .. 9/6 0 8 ‘A 
128C7_.. .. 12/6 |6A3 — .. .. 17/6 aug ; 
cy tae pega 2 ate cn 
128L es ki Rea : ; 
128F7,. .. 12/6 |6G6G =. 2. 12/6 ‘abge ts pee Tubing sold stock i 
1626 > 04/0 Se VOSLIGD i .-12/6 \ 
1629 ,. .. 7/6 |3Q5GT/G .. 12/6 it 
1632, + Ke re Berets yy oe ‘ 
C2648 5 TAD, Belew 
2AS 18h) Te oe ae Sta AIRCRAFT METERS 
P5767. ee 15) Se sh r 
2sL6GT/G 15; | BAT? “aera PRECISION AIRCRAFT 

“}-2051 .. .. 12/6 |.6SA7GT/G@ 8/11 _ INSTRUMENTS 
ei : 6AG 2h. JOJO GSES: Los) 16” an Hvge stocks including Turn and 
Bang nel ROUSE COmREMON HE | A ORRG © "71916, MOREE ei APE OSA cod 1 SI Bank, Air Speed, Pressure Gauces: 
Ex-R.A.A.F. 3000 ohms, Complete ; Please add _ postage. | Pilots Indicators, Climb and Descent, 


Dine enes Gyros, Venturi Tubes. 
eres 
+0 “CLEAR ONLY 7/6 each 
._We also ae in stock some hard 
to get UPER SENSITIVE 
CLTIMETERS, 
PRICE £6/10/- each. 


Packing and Postage, 4/-: 
Interstate, 5/-. » 


with chamois covered Rubber Ear 

Muffs. Defies external noises 
PRICE: 32/6 pair. 

Packing and Postage (all States): 3/- 


@ DIODES 


The ideal thing for Crystal Sets 
No. adjustment necessary, s 
PRICE: 7/6 each (post free) 


@ CONDENSERS 


Covers Broadcast Band. Small and 
Compact. 7/6 each. 


@ CABINETS 


RADiO TRANSCEIVERS 


No. 11 Transceivers. (Receiver Trans- 
mitter. only) complete with Valves, 


Crystal Set Cases 4ttractively styled . gi etc less R.F. Meter. Rood oe 
in coloured bakelite. 7/6 each. dition... Lee 
: Low Power. Supply 12 volt — 
WIRELESS. SET AND. dee ne h fi aN ot eel 12 olt— nie 
ELE , 1 ote these features High Power upply vo a 
@ RUBBER AERIAL @ Approved by P.M.G. for general use. @ Uses current series 245 volts to 40 M/A .. 17/6 
Sane See ea Ee ee ae ee BEET of valves. @ Has 12 volt operation. © Frequency coverage R.F. Meters 350 M/A 
BASES 2— 8 mcs @ Crystal controlled. @ Two crystals of nominated and 1 amp 18/6 
f frequency between 2 and 8 mes, supplied. @ Complete with No. 11. Set “complete - with “Power. 
b - ; dynamic microphone, earphone and. speaker. @ Range 50—300 Supplies. Valves, .Meter. Cables, 
To fit TV Aerials. Price 12/6 Each. miles, Earphones, Microphone and a 
Packing and postage (all States) 5/- Ideal for Fishing and Pleasure Craft, Bush Fire Brigade, Boat Tested Ste Ae ee ee 
Owners. All “sets are Air Tested. Price £59/17/6. : : = 
. T : We = 
© SANWA MULTIMETERS : Sydney only 
Model 305G Model SP5 It is only on rare occasions we have sufficient stocks |: SWITCH “UNISELECTOR, 2 
; —————_ of these Meters to warrant advertising, so if interested | Bank 11 Position, Brand 
A multi-range CIRCUIT TESTER | WE suggest you waste no time inspecting. them. NOTE: All Multi | new .. .. .. .. .. 50/* each 
of high sensitivity, fitted with a 40- Haas are brand ney ies Seon, 
micro amps full scale meter. Beauti ery compact ulti-Range RHEOSTATS HEAVY DUTY 
fully finished in black plastic Rea Eee ER 08 jehien Casey Model H10 60 ohms, 1.4 amps. _ Brand 
Size 534 j uN 3hi s ity, equippe wit a 5 . new ‘i 25/= each 
me “ ; in x 2¥ain x 3%4in. Rotary Switch for _ selecting CrRcure Ee MIDGET | 25° ohms 2.70 amps. Brand 
olts—16, 50, 250. 500. 1!000v | tanges. Built of first  qvality G new E 27/6 each 
(8000 Ohms/volt). parts, this unit is recommended Tey panel and case of synthetic 16 ohms 1.29 amps. Brand 
DC volts—10; 50, 250. 500. 1000, | t2. all Radio Enthusiasts. peel and’ contained | ii leavber new 25/-each 
5000v (20.009 Ohms/volt). Ranges: AC volts—10: 50; 250; pias re BR ie Switch Circuit Breaker 24 volt 
ee ee AO Halse 7h es 500; 1000 volts (2000 Ohms/ | Tecting One oe Bhectachte te 35 amp . 2 yy one. Soa 
— ; fe) a v . 
2.5 M/A; 25-M/A; 250 M/A. DC. yolts—10; 50: 250; soo; | Pliances.. Testing Automobile Dyardmcters pe 6 ont 
Resistance—5K, 50KK, 500K, 5MG 1000 volts (2000 Ohms/volt). | Circuits and Batteries, etc. ae 
(2 x 1.5 Batteries contained). DC_ Current—500_ micro amps; | Ranges: AC volts—6v; 60; 1205 - 
Decibels—0 db—plus 22 db (at AC | 25 M/A; 500 M/A S00 "C2000. Ohms/yolt). 7 | AOR TAB VOLT 
10v range). Resistance-—O40. KK Ohmi, 0-17 |  Gydoltsneyy, Ooms. 120s eddw ‘in 
‘eS es M ms (2000 Ohms/volt). ‘ Complete with . Vibrator. Power 
0 db—0.775 v—600 ohms. eg. Ohm DC Current—120 M/A Supply—valv Public add 
pide) meee DIS BG dry Batteries inbuilt. Resist 2309 OOOKII: oe Weta Walon eine a 
acking and’ Reg” Postage, 6/- Packing and Reg. Postage, 6/-. aaa ey) 1 i pape Pian Pier ben 
Price £15/15/ P £7/10/ Size--: ae oe oe Vin. able Phone leads, etc. oe ; 
3 i microphone leads, etc. est é 
rice Packing and Reg. Postage, 6/-. 12/10/- i ie 
i. & — - ere SRADRME Das Lib nel NONE HT meee NRC Disks aa MRP, Bee - - — - ~ - ~ - - J =e 
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ANSWERS 


-W.C. (Tarrangindy, Brisbane, Qld.) wishes 
now if we ate able to supply a copy of 
December, 1955, issue, containing an article 
© design of a Vacuuni Tube Voltmeter. 
Unfortunately the issue that you’ require 
t available from our back dates department. 
Suggest that you refer to the classified 
Is on the last Page of this journal, where 
ral readers have, from time to time. adver- 
id back numbers at reasonable cost. 


C.M. (Mt. Colah, NSW) writes of a ‘difficulty 
encountered in a Control Unit No. 4. Accard- 
to C.M., it was necessary to insert a .2 
_ resistor between the moving arms of* the 
lo switch and a section of the bass switch, 
are normally joined together. Failure 
BD do this prevented the treble controls from 
netioning. C.M. would like to. know the 
ason for this behavior. 

is By including the resistor mentioned, the 
ration of the treble control would be made 
much more severe than intended and would 
“alarming’’ degrees of treble cut. The 
ivinal intention was to give specific degrees 
boost and ctit to suit wide-range equipment. 
eflect may appear to be inadequate if judged 
equipment having limited tueble response, 


4.8. (Theodore, Qld.) informs us of a 


nge ~of address and goes on to express his . 


Hisfacltion of the performance of the ‘S7 Port- 
, which he has just completed, Onc point 
to worry our correspondent, namely, a 
ency to distortion at maximum volume. 
A. Most complaints about distortion at miaxi- 
mt volume in portables arise because it is 
n overlooked that portables have only limited 
output, usually about a quarter of a watt. 
good signal area this may be achieved with 
volume control set at about a quarter to 
its rotation. Turning the volume up to 
maximum or maximum, merely produces 
load distortion, 
uch the same applies to the °*57. Portable which, 
non AC, with the 6AQS in circuit, is limited 
maximum output of about one watt. 
Incid¢ntally,.-an error occurred in the original 
sircuit of the power supply published in the 
lecember, 1956, issue, A correction was sub- 
mquently published but. in case you are not 
e of the nature of this error, the values on 
resistors were interchanged. The resistors 
be 330 ohm and the 2000 ohm dropping 
ors in the high tension and low tension 
Hits. E PASM 
f 
J.D.C. (Salisbury, Qld.) writes to tell us of 
is success with the transistor set described in 
April, 1957, issue. As well as good reception 
some of. the local stations he is also receiving 
io Australia and. some foreign broadcasts. 
Many thanks for the comments, J.D.C., 
We are glad to hear that you are having 
uch success with the little set. We are 
ning a more elaborate set at the moment 
suggest that you might find it an_ interest- 
project also. Your reception of short-wave 
als is in line with several other readers who 
written us on this matter. Strangely enough. 
ne seems to have done the logical thing in 
ec circumstances, so far, and wound a_ coil 
cover these ranges, rather than depend on 
me obscure random. effect. We suggest it 
ould be well worth trying. 


D.J.Me. (Ascot Vale, Vic.) inquires about the 
cle Radio. described in the. February, 1956, 
der Built It page, being apparently puzzled 
the coil connections. rf : 


¥ Unfortunately you have not stated your 
blem as completely as is desirable, D.J.Mc., 
nd this makes it hard for us to help you. The 
il you purchased should have a data sheet 
ying the pin. connections or you should be able 
obtain one from the makers, We imagine 
i¢ point that may be worrying you is the pre- 
mce in some types of coils of two aerial con- 
ions, these being intended for use with dif- 
t lengths of aerials, It is merely a matter 
using whichever one gives the best ‘results. 


-T. (Villawood. NSW) intends to build the 
Ive set described in the March, 1957, issue, 
g an electrodynamic speaker and a. 385 volts 
side power transformer. A.T. would appre- 

our advice on any alterations’ that may 
- required. 


85 per side transformer will not be a major 
lem with the above set. The existing filter 
uit cannot be used and a standard capacitance 
put filter, with a SY4 or similar rectifier, will 
» required. The value of the first filter capa- 
will have to be 8 or 16 mfd and rated at 
olts at the least. The second filter capacitor 


itors. A dropping resistor.after the filter, 
ed the output valve screens and the preceding 
res, will be necessary and the specified value 
fav be retained. 

The plates of the output valves should he fed 
the second filter capacitor, at which » point 
should be about 260. volts. Any . excess 


A. The use of an clectrodvnamile speaker and — 


10 CORRESPONDENTS J 


voltage will have to be got rid of. The best this effect, The Jack ‘of gain is due to the 
method of doing this is to insert a heavy duty control unit, but the simple addition of a pre- 
resistor between the filament of the rectificr and amplifier stage’ would almost certainly cause in- 
the input to the filter system. A resistor of a , Stability, The most logical solution would be 
few -bundred ohms would be adequate and would the usc of a contvol unit suitable for the pickup 
limit: the peak voltage from the rectifier, and we advise the Control Unit No. 

L.G.H, {Box Hill, Vic.) says he likes. reading J, M. (Nathalia, Vie) is interested in the 17in 
R.T. and, H. and would Jike to sce a discussion J.V. receiver and suggests. that for this and other 
of Mercury, cells in “Answer Tom’. He would projects we should indicate the alternative valve 
also like to see the “Course In Television’ te- types for those. specified. 


Icascd as a k. i ; 
cdg bee : CS gi A. Many thanks for your stiggestion J.M. and 
A. Thanks for your appreciative remarks and We appreciate your problem, Unfortunately, such 


for the suggestions. We will pass your tequest a procedure is not as simple as it sounds. The 
on to the staff member who looks after ‘Answer situation you mention is only one combination ot 
Tom’. We'll make a decision about the ‘Course possible types, There would be many others, some 
Melee en later, when it is nearing com- of which are more readily useful than others. 


according to the degree of circuit change, socket 
change, etc, necessary, In the circumstances we 


TIS, (Hawthorn, Vic.) Says that he connected can only publish the preferred types and leave it 
a 0.1 meg. potentiometer in scrics with the posi- to the experimenter to make his own investigations 
tive lead from the B-battery to his, one-valve of alternative types, In most cases, where the 
sect. Turning the pot. to full resistance appeared Valves are on Nandy this is not dificult and very 
to bring in another station close to the one he little is risked if the idea has to be abandoned 
was listening to, and also affected the tone In the case of the types vou mention we feel 
Vhy? ‘ that they would work in most cases, though we 

A, We tip that turning the control to maximum have not had the opportunity to try them  our- 
affected and reduced the amount of. resencration, selves, and (so cannot forecast their behaviour 
which would have a secondary effect on both exactly, 
selectivity and tuning. As for the change in : 
tone, this could also be due partly to the change 5.L.M. (Wingham, N.S.W.) encloses a numbet 
in regeneration. More especially, however, intro- ~ ol queries for the Answer Tom feature and has 
duction of the resistance would upset the audio some favourable comments to make fegarding 
return circuit and. make the phones sound more our journal, 
peaky. They would deliver highest output at A, The query concerning wattage consumption 
frequencies where their impedance was highest. of receivers has been dealt with in at least two 


2 4 recent issues and we suggest. that you look them 
R.D. (Meadowbank, NSW) sends in a number up. We shall file the rest of the queries for use 


of queries for the ‘Answer Tom” feature and at the earlicst opportunity. We thank you for 
suggests that we describe a crystal set amplifier, the appreciative comments and trust that you will 
preferably using the types 30 or 19 valves. continue to enjoy our publication. 

A, Many thanks for the queries and suggestion, 
R.D.; we shall include the queries at the earliest L.W.R, (Applecross) is thinking of building a 
opportunity. An amplifier to suit your require- portable radio recciver using transistors but would 
ments was described in the June, 1949, issue like to wait for our design, that is if it is not 


and reprints of the circuit and text are available likely to be too long in forthcoming. 

through our query service, A. We are seriously considering the design of a 
transistorised portable receiver but cannot make 
any definite promises for the néar future for a 
number of reasons. The most important is that 


W.5.C. (Canberra, ACT) writes to say that he 
has completed the 17-wait U-lL amplificr and 
Control Unit No. 4, both of which are perform- supplies of the necessary high frequency. transis-. 
ing very well. However, he finds that the gain (ors are not in sufficient quantity to Cover likely 
is not sufficient for use with a variable reluct- demands at the moment and may not be so for 
ance pickup and would like us to suggest a some months. Also suitable coils for the re- 
means of increasing the sain without prejudicing ceiver are not as yet obtainable and before they 
the performance. He would also like our opinion could be released’ on the general market a period 
on whether it is advisable to rewire the EF86 of design and development would have to take 
in first stage of the amplifier for pentode opera- Nlace, Finally, the circuit development and final 
tion, Zt proving is a major proicct which will require the 
- A. We feel that the 17-watt U-L amplifier has expenditure of a considerable amount of energy 
as much gain as is permissible for this type of on the part of our staff. Unless you feel very 


circuit, and it would not be possible to increase confident of your knowledge of. transistor prin- 
the gain without inviting trouble with noise. after ciples ete., we would not recommend that you 
the gain control. ‘Rewirisg the EF86 as a_ pen- undertake the design of such a receiver independ- 


tode or decreasing feedback would alike produce ently. 


POLL LLL LL LLL LAL LL LILA LL EL LDL LD EL ID DODDE LILO PLE LL LDLLLLLO DODO DLL D DDG 
The Radio, Television and Hobbies Query Service 


All queries concerning our designs, to which a POSTAL: REPLY it ,required 
must be accompanied by a postal nole of stamps to the value of TWO SHILLINGS. 


For the same fee, we will give advice by mail on radio matters, provided 
the information can be drawn from general knowledge. UNDER NO CIRCUM.- 
STANCES, however, can we undertake to answer problems involving special 
research, modification to commercial equipment or the preparation of special 
circuits, 


Whatever the subject matter, we must work on the principle that a letter 
is too involved if the reply takes more than 10 minutes of our time. 


Queries not accompanied by the necessary fee will be answered FREE in 
the columns of the magazine and presented in such a way as to be of interest to 
other readers. 


To those requiring only circuit reprints, &c., we will supply for TWO 
SHILLINGS diagrams and parts lists from our files covering up to three con- 
structional projects. Scale blueprints showing the position of all holes and cut- 
outs in standard chassis can be supplied for 5/-. These are available for nearly all 
our designs but please note they do NOT show wiring details, 


Address your letters to The Technical Editor, RADIO, TELEVISION and 
HOBBIES, Box 2728C, GPO, Sydney. 


Note that we do not dea! in radio components. Price quotations and details 
of merchandise must be obtained direct from our advertisers. 
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Record Playing Equipment 
For Quality and Precision 


240 VOLTS 50 CYCLES A.C. 


£25-18-0 


The famous AG 2002 Record Player is now 
available with mounting plate (as illustrated) 
which facilitates mounting for radiogram con- 
versions, built-in installations, portable applica- 
tions, etc. Corner holes suitable for grommet 
or spring mounting. 


Featherweight pick-up. Twin sapphire 


Styli. 4 


Park position of speed selector disengages 


idler wheel. 


Heavy cast turntable on ball bearing for 
smooth running. 


Position trouble free auto-stop with pick- 
up muting switch. 


All record speeds—78, 45 and 33% r.p.m. 


SYDNEY * 
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Das 


: 


BRISBANE 


PHILIPS 


4 ADELAIDE @ 


{ 
! }} 
The new AG 1003 multi-function record changer com- | 
bines—a simple push button record changer with an | 
automatic record player of completely new design. It 
incorporates the latest techuicar refinements for sim- 
plicity of operation and trouble free service. The unit 
is attractively finished in Gold Hammerloid with 
burgundy tone arm. The turntable is flock sprayed and | 
effectively cushions the records and so avoids damage. | 
Completely automatic, just load up to 10 records (all 
sizes of a similar speed intermixed) press the start 
button and forget. The unit cuts off after the last 
record and, of course, mutes the pick-up during the 
change cycle. The loading arm lifts off for automatic 
single play operation and the record can be placed 
directly on the turntable. Select the record size, push 
the start button and the arm is lowered safely and 
Bently on the record with a precision not possible by: 

and. Push the stop button and the pick-up arm returns 
to its rest at the finish of the record and switches off. 


Automatic Record Changer, Automatic 
Player and Manual Player in one unit. 


Push button operation — simple and 
foolproof. 

Plays 7in., 10in., 12in. records of same 
speed intermixed. 


Featherweight pick-up arm with de | 
tachable dual stylus pickup head — 
Muting Switch. 


All record speeds: 78, 45 and 33% 


r.p.m. 


No interfering rumble or wow. 
No record damage. 


240 VOLTS 50 CYCLES A.C. 


£12-11-0 “rie” 


PHILIPS ELECTRICAL INDUSTRIES PTY. LIMITED 


MELBOURNE s 


HOBART 
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e 
“G, (Lane Cove, N.S.W.) sends two auestion 
the “Here’t Your Answer Tom” feature, 


Many thanks for your interest. Your ques- 
sidered as soon as possible. : 


Mu: ie 
€.B. (Enfield, N.S.W.) asks about the distances 
i is. possible to send, morse code signals, ; 


Me 
_ A. Given suitable conditions, it is possible to 
send morse code signals anywhere on earth by 
fadio waves. 
d it is also possible to send signals around the 
orld although quite involved repeater and am- 
ifier networks required. The simplest way 
establish morse communication over distances 
the order of-one mile is to run a connecting 
ire between the two points and then use the 
th for:a return circuit. : 


By 


_ APC; (Malvern, Vic.) -forwards details 
rangement for use in conjunction with a clock 
dio which enables. the volume -to be set_at-a 
v lével to. assist slumbers in: the evening but 
itomatically adjusts itself to a high volume when 
Switches on in the morning, |. 


Thanks for your interest and, as suggested, 
will keep your letter for possible future use 
the “‘A Reader Built It’* page. The remainder 
your remarks were read with -interest and we 
Will be particularly happy to pass vour appreciative 
comments on to Mr. Waiters. 


_ J.E.B, (Hobart, Tas.) asks about the purpose 
of a beat frequency oscillator in a, receiver and 
Jso if we intend to publish another shortwave 
handbook, ; Fae ry res 
_ A, Unmodulated morse code signals are heara 
jin an ordinary receiver only as a change in the 
background noise level and- when the signals are 
very weak may not be audible at all. An oscil 
lator in the receiver can be mixed with the in- 
oming signal at the detector valve when a signal 
equal to the difference between the two will be 
heard in the output. By varying the B.F.O. fre- 
‘quency, the note can be varied, We would like 
to publish another shortwave handbook but pres 
‘sire of other projects which seem to take an in: 
creasing amount of laboratory developmental time 
the vears po by make it very difficult. 


.G.; (Rast Fremantle, ‘W.A.) asks about the 
Ibroadeast coil for the Three Band -Two receiver de 
Sctibed ‘recently. Also he would like to know it 
the receiver can be operated from batteries, 


A. The broadcast coil was intended to be 
home wound and full details were given on page 
53 of the May issue. The coil had a_ tuned 
winding tapped for the cathode of the. yalve 
and therefore it niay ‘not be possible. to buy a 
‘suitable commercial coil. A 4.8 volt supply 
‘would riot be suitable for the valve heaters and 
even with a 6-volt supply. the current drain would 
be fairly hich. making the operation 6f the set 
fairly expensive. Results would probably be 
quite acceptable with a 90 volt high tension supply 
for headphone operation at/ least. 


* RC. (Mundatla. S.A.) is very interest¢d in the 
bushfire communications cquipment ‘ described 
Some years ago, but would like to see the 
design of a packset suitable for this type of 
work published. He makes a number of general 
mmients among them that the range we suggcs! 
for crystal sets is too low : 


be a good thing, but it takes time to design: 
develop and construct laboratory models of equip- 
ment of Cthis sort. In the meantime there are ; 
dozens of other. projects demanding considera- 
tion. Reception ‘of stations 100 miles away with » 
a crystal set is certainly possible, and, judging 
from reader’s ‘comments, must: hap(pen . fairly 
often. However, everyone building a crystal set 
Cannot expect such performance, ahd it is bet- | 
ter not to persuade our younger readers to: 
spend their money ona profect, which has-small 
ancé of success. A maximum range of 15 
jes is .a fair estimate. 
Marks were read with interest, iy 
al ' 2 


_J.RiA, (Petersham, —N.S.W.),. has. 
bought a disposals transceiver and wotld. like : 
iis to explain some of the markings on the 
panel, 
_ Aw: The feceiver function switch would  ap- 
pear to control the automatic volume contro 
and beat frequency oscillator. In the “CW” 
position we would imagine that the BEO would | 
Xe switched on and the AVC rendered inopéra: 
ive or given a very long time constant. Un- 
dulated morse code signals would be received 
ia this position. With the control. switched to 
“AVC” the BPO would be switched off and the 
VC operating. normally for the reception of 
jotelephony signals i.e., normal speech. In 
i¢ “R/T- MAN” -position- both-the AVC and 
the BFO would be switched off. This position 
nay be useful for the reception of modulated 
“W signals and also of a telatively” weak’ sig- 
in the presence of interference from a strong 
tion, The transmitter function switch ‘would 
the transmitter to . send unmodulated: 
rsé signals in the ‘‘CW’’ position, modulated 
rse signals in the “MCW”? position while the 
microphone would modulate the transmitter in 
_*SPEECH” position. The “CRASH LEVEL” 
trol sets the maximum audio output of the 
iver and saves the operator from distress ia 
presence of heavy interference, Finally- 
“CW H’DYNE”’ knob determines the. fre- 
mcy of the heteorodyne beat note when the 
ceiver is switched to the CW position.  % 


VF. (Caulfield, Vic.) writes..to.. describe: a. 
ather puzzling phenomenon concerning the effect 
yf a crystal set on two adjacent receivers, the 
olume of these latter being reduced on all 


a dio, Telev 


S have been filed for publication and will be 


If connecting wires or cables are | 


Set an. 


A.t We agree. that a packset design would -.° 


Your remaining ‘re } 


reeotly = . 
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ACROSS 


1. Valve 
clement 
(2. words). 
9. Non- 
metallic | 
- element 
used in 
Sr Ye medicine, i 
~11. Point. of :a‘7 
i compass,. 
13. Relieving 
ela 2g pain, 

14. Unit of 
elimina- 
tion, 

-15. Tovsites 

2 past tense. : 

16, Preposition 
meaning 
towards, 

17. In the 
matter of, 

19. Becomes 
fatigued, 

20. To: talk. 

22. Musical 


_ instrument. 


TV. & H. CROSSWORD No. 38 


| 

: 
26, Early 
American : 


24. To dislike 
strongly, 
25. Blood- 
sucking Nah 9) grag ; 
insect. 35. Prefix 2. Variabte tebe 
27. caine of meaning resistors. marsupial, 
the trouble. no longer. "We Pea @ 
5 s 3. TV tub . Converter engraver 
29. To dry out 36, To blend. fuihcti nf al of ; i 
something ae, pe eae ‘Nand who 
31. Cartier for 37: Resistance photo- mechanics produced 
photo- _paralleled electrically. att the first 
gare across 4. Being of 10. New York lithograph. 
i a Reopen super- - (abbrev.). . 
x} ata bt terminals. human 12. To dye. ~28. County in 
connecting Aisa ea 
re hea Capacit- 3} Mita 21. Consuming. 30. The - 
‘supporting ~~..ance effect COMPOSI 23. Cuts off margins 
the bewween tion. receiver , 
lid Wer output edges or 
ESTO ain parts of . 6. Image when no borders. 
Be we cpntied the same — made as an signal is 
wath: component Object of forth- 34. A pistol, ~ 
(2 words). worship. coming, rifle. 


effort. 


7 


“stations the one to which the set Wat 


except 
-tuned © an ; ‘ : 
EAS ats to bea simple casé of the 
A.: This. appears to ‘ Hy trap. The 


Crys! t: functioning as a wave ; 
pr ee other sets were operating on ve 
efficient -aerials and were probably so old as 
not to employ AVC would contribute to the 
effect. The presence of a, large aerial in the 
“mmediate vicinity of the other sects would rob 
them of somve-energy. This would be least al 
the frequency to which the set was tuned, since 
the tuned circuit would present a high imped- 
ance at this frequency. 


M.J.A. (Vermont, Vic.), torwards a query re 


earding the purchase of a back issue contain 

ing the’ Playmaster Baby Tuner. 
A.: The Playmaster Baby Tuncr was deseribec 

in the May, 1956, isst'e and we have a nun 


ber of copics left. These are available, through 
the query service, for a fee of two shillings. 


R.G.B. (c/o H.M.A.S. Cootamundra) ask: 
about back copies of Radio, T.V. and Hobbies 
and also if we have described amplifiers suit 
able for operation in conjunction with tape re 
cording eqvipment, i : 
| A. Of the list sof back issues .you give the 
only one we are able to supply is that for June 

1956. The cost. is 2/-, which includes postage 
We have published-several: articles on -tape re 
corders and tape amplifiers. Of these, the 
articles most likely to. be of interest. to you ap 

_.peared in the issue for. March, 1953. Unfor- 
tunately, the complete description is no longer 
available but copies of the circuits are available 
through the ‘normai 2/- query service. 


Solution and further crossword next month 


Last Month’s Solution 
Sg ec BAe 
WH 


ES 
Zs m—| 


ba [ny 


B 
u 
E iL 
N 
Cl) 
Y 


ys) 
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Page Ons Hundred and Twenty-seven 


al 
*. 


G.S. (Ashburton, Vie.) has some questions about 
valves in television receivers. 


A. Valves in a television receiver, including 
the picture tube, can be expected to have a 
life comparable with those in a normal sound 
receiver and may easily — last for many years 
before replacement is necessary. The number 
of stages in which even the best transistors avail- 
able at this time can be used is limited and it 
would probably be more trouble installing a 
special power supply for them than would be 
warranted, The power saved due to the high 
efficiency of the transistor would be only a small 
fraction of the total power required by the 
receiver. 


J.S. (Bairnsdale, Vic.) complains of a humming 
noise in his version of the ‘‘Three-Band-Two” 
receiver which was described in the May, 1957, 
issue. The level of the hum is affected by 
the setting of the volume control, 

- A, Most likely cause of the noise is pickup 
of electric hum fields by the control grid of 
the 6U8 pentode section (pin 2). Both the 0.68 
meg, resistor and the 100 pF capacitor should 
be close to the socket and, in the normal way, 
the leads should not be more than about %in 
from the main body of the component to. the 
valve socket. Filament and other leads from 
the power transformer shoruld be kept away from 
this point. With exceptionally sensitive head- 


phones, the hum due to the ripple in the high. 


tension line may be objectionable. It could be 
teduced by placing a .047 meg. resistor in the 
line between the 16 uF filter capacitor and the 
Junction of the two .1 meg. resistors. This latter 
Point should be bypassed by an electrolytic capa- 
Se A suitable value would be 8 uF or 16 
uF. 


C.A, (Launceston, Tas.) would like to obtain 
back issues containing the “tA Course in Tele- 
vision’ series, : 


A. Unfortunately, the complete course is no 
longer available but we can forwatd the May, 
Bee is Seton Ns Part 9 and all issues to 
ate e usual charge is 2/- ’ 
inchided. per copy, postage 
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ALWAYS RELY ON R.DS. 
R 


Stockists of Television 
parts, Picture Tubes and 


Turrets 


We can supply all Radio and Elec- 
S trical Components and are ‘agents 

for, the famous Hotpoint Radio 
Sets. Distributors of Test Equip- 
ment, Valve and Circuit Tester, Multimeters, 
etc. A» Complete Mail Order Service for 
the Countryman. Call, write or phone to:— 


The independent Wholesaler 
RADIO DESPATCH SERVICE 


Radio and Electrical Distributors, 
GROUND FLOOR, WEMBLEY HOUSE, 
841 GEORGE STREET, SYDNEY. 


Phone MAI876 


Open Saturday Mornings 


OR SALE: MICROSCOPE CASTINGS, base 
arm table 49/6, Bolton, 72 King St., Sydney. 
Model Engineering Catalogue 5/-. 


AVE your Tapes copied to Disk by experts. 

Weddings, Parties Overseas messages copied 
for Radiogram use to unbreakable discs. Lowest 
fees in Australia. Send tapes and instructions 
plus postage. 5/- per minute up to 10min., then 
2/6 per minute each disc, (Max. 35min. per disc). 
Note 33 1-3 and 45 r.p.m only avail.’”’ T. Tran- 
scriptions, 310 Birrell St., Bondi. ¢ 


‘NOR SALE: Back issues of RK. and H., 3/- per 


copy incl. post. TT. Weir, 
Haberfield, N.S.W. UA2569. i 


POR SALE: 120 back copies R. and H. Nov. 
"41 to Apr. °49, Some duplicates £5 the 


lot. XB2385, 
ELL: BC348, comm, R.x. inbuilt spkr, Q S’er 
Strip available, lot £30, or near offer.— 
Box 35 Beechworth, Vic. 
ELL: MBH p.u. very little used. 14in arm 
2 heads, L.P. diamond stylus. G. Kemp- 


ster, 3 Park Parade, Lithgow. Phone 2569. 


REEL 2 British Walkie-Talkies, complete with 


batteries, cheap, or exchange for. port 
radio or rifle, sell multi-meter. Thompson, 33 
Seymour Ave., Armadale, Vic. 


ELL: Collaro 2010 Transcription Player, com- 
plete; in excellent condition, £25, M.. 
McIntash, 54 Eagle St., Alderley, Qld. LM2820 


ELL: Two genuine American ‘Presto IC” 

high fidelity disc-recording cutterheads, 500 

and 15 ohm matching impedence. Frequency 

response 25 c/s — 17 Kec/s. Both cut micro- 

groove or standard discs and fit Royce traversing 

equipment £26 each. J. Watson, 2 Redcourt 
Ave., Armadale, Vic. UY5379. 


HRO dial and drive and § 
Bendix freq. meter LM type. 
. 2-14 v genemotor, 300v and 500v 
at 150 M.A. and 250 M.A. £6 each. Power 
supply 240 v input, 110-115 D.C. output fully 
filtered at 144amp. £10. S.T.C. communications. 
Receiver £20. Also meters, valves, etc. 170 
Dunning Ave, Rosebery. 


I . 
ELL: National 
meters £10. 


V ANTED: Case. and engraved panel for 
V.T.V.M. 375 South Road, Moorabbin, 
Melb, - 
ANTED: Books, Science, Radio, Mechanics, 


Movie (Tech.), any date, any condition. 6 
Phillip St,, Alphington, Vic. 


JANTED: Modulator unit from radio alti- 
meter. 375 South Rd., Brighton, Melb. 
ELL: Stentorian 1012 speaker, new, £5 


%L1745 Melb. 


LSS ESTAS ESS Na Ge ES ees 
UILD AN ELECTRONIC ORGAN: Set of 
chassis, sockets and parts for Minshall gener- 
ator (new style Model L),- together with Photostats 
of circuit. Deceased estate. Full details non 
Agents for the Executors. Electronic, Organ Co., 
11 Cadow St., Pymble, N.S.W. 


MOBILE 
TRANSCEIVER AERIALS 


SUITABLE FOR TAXI, FISHING 
BOAT, pista lbh ys < SETS, ETC. 


FLEXIBLE & FOLDING TYPES © 
£5 each 


Discount id Quantity. 


Precision Engineering 
Werk undertaken 


* 


Q’€onnor St... - 


our oth 
nas eek 


the year and is now at press. 
vertisements in this issue. 
tions (Aust.). 


OOKS: See our advertisement in this issue. 
Electronics Publications. ; 


MAKE. ‘EXTRA MONEY:, We need ‘to sub- 
contract your controlled Heat and Steam 
Tron Repairs. - Simplify. with an iron calibrat 
Fully guaranteed. Full instructions £8.  De- 
livered free. Central Western Instruments, pe ) 
St.. Orange, N.S.W. | 7 


TV SYNCHRONISING “SEPARA 
TORS”’—a new and very compr 
hensive book .. Re! 
PERSONAL RECEIVERS 
KLECTRONIC GADGETS .. 
ELECTRONIC, NOVELTIES . 
AUDIO HANDBOOK No. 1 
Amplifiers .., ‘ 
THE OSCILLOSCOPE BOOK : 
FM TUNER: THEORY AND 
CONSTRUCTION _ .. 

TV PREAMPLIFIERS | 


THE ELECTRICAL PRODUCTION 
OF MUSIC. (This is a completely 
new work, previously quoted at 54/-. 
The correct price is 49/6, and refund 
have been made to those ‘who paid ee 
higher amount.) 
ELECTRONIC MUSICAL INSTRU 
MENTS by Dorf. Write for our fully. 
descriptive brochure on this excellent } 
book. é D;. 2 Bafa 
THE ELECTRONIC MUSICAL IN- | 
Boe oN’ MANUAL (3rd Edition) 
52/ 6 


Flactronies’ Publications (Aust.) 


11 Cadow Street, Pymble, N.S.W. | 


A Division of The Electronic Organ 
Company (Australia). 


ONETAL 
iy 


Chandlers Pty. Utd. : 


Albert and Charlotte Sts., Brisbane, 
and leading wholesalers 


Camera cover of 
world events 


PIX. 


See what and -who’s 
who in the news to-day 


GET YOUR cory—t 


Neen cs 
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TELEVISION 
TEST 
INSTRUMENTS 


OSCILLOSCOPE 5in. 
MODEL TVRIC5 


This 5in Oscilloscope has been de- 
veloped for TV and radio-servicing 
and for general purpose use at fre- 
quencies from 10 cycles per second to 
5 megacycles per second. ‘The tre- 
quency response of the vertical ampli- 
fiers in the normal position is 10 cycles 
to 1 megacycle, plus or minus Idb. In 
the wide band position the frequency 
response is from 5 cycles per second 
to 3 megacycles per second plus or 
minus Idb. The sensitivity in this 
position at 6 megacycles is minus 3db. 
Horizontal amplifiers have a_ fre- 
quency response at full gain from 20 
cycles to 1 megacycle plus or minus 
2idb. The time base generator has a 
frequency range from 15 cycles per 
second to 250 kilocycles in seven 
coarse steps with a fine control. 


MODEL TVR/ISM 


The Model SM, combined sweep and marker 
generator, has been especially developed to simplify 
the exacting task of aligning the tuned circuits 
of TV receivers. 

Used in conjunction with the University C3 or C5 
or similar oscilloscope the actual shape of inter- 
mediate frequency and overall selectivity curves is 
made clearly visible. 

The model SM provides an RF signal which is made 
to sweep several megacycles either side of the 
centre frequency selected by the tuning dial and 
range switch. 

Tuning range (1) covers sound IF bands including 
5.5 and 10.7 mce/sec. 

Range (2) covers all TV intermediate frequencies 
including Australian standard and non-standard IF's. 
Range (3) covers low band channels 1 to 3. 
Range (4) covers high band channels 4 to 10. 
All tuning ranges are on fundamentals to avoid 
spurious signals or beats. 

A crystal controlled 5.5 mec/sec oscillator is also 
included to provide two simultaneous marker indica- 
tions and to provide a means for accurately checking 
the tunable marker. 


interest to you! 


e 


Write for details of the instrument o 


UNIVERSITY GRAHAM INSTRUMENTS ite. 


3 NORTH YORK STREET, UD ONEN: N-S.W. gS USO: 


PAGE IV 


ASK YOURSELF THESE 
3 QUESTIONS 
1. Am | in a dead-end job? 


2. Can | use my spare time to get 
ahead? 


3. Am | capable 
money? cite 


of earning more 


lf the answer is yes, there is room for 
you in radio-television. Does your job 
really offer security — worthwhile pros- 
pects? If not, now is the time to do 
something about it. ;Send the coupon 
below for the free booklet “Careers in 
Radio and Television’ which shows you 
just how A.R.T.C. training can help you 
to a bright future with good prospects. 


» TRAIN AT HOME OR: AT 


THE COLLEGE! 


With A.R.T.C. you can obtain the train- 
ing you need. At the benches and lec- 
ture halls of Australian Radio and Tele- 
vision College or in your own home, by 
correspondence . . . you can be taught 
every important aspect of radio-tele- 
vision details of every application of the 
fundamental principles. 


AUSTRALIAN RADIO 
& TELEVISION 
COLLEGE 


PTY. LTD. 


E.S. & A. BANK BUILDING 


Cnr. Broadway and City Roads, Sydney 
(opp. Grace Bros.) Phone BA4891-2 
ae 


ee 
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GET INTO ONE OF THESE 
PROFITABLE CAREERS 


IN RADIO/TELEVISION 


There is a profitable career for you in 
the many phases of radio television in- 
cluding manufacturing, radio servicing 
television servicing, research, sales 
broadcasting and television executive 
armed forces. A.R.T.C. can help you 
gain one of these much sought-after 
positions but remember it is only the 
trained man who succeeds and A.R.T.C. 
can give you the complete training 
which is necessary. 


Make Spare-Time Money 


If you wish you can make your spare 
time earn money for you by training at 
home and many students make extra 
money after only the first few weeks. 
However if it is not convenient for you 
to train at home then you may use the 


THIS 

FREE BOOK 
COULD BE: Ti 
TURNING 
POINT IN 
YOUR 


LIFE! 


A.R.T.C. CAN TRAIN YOU 
AS IT HAS THOUSANDS 
OF OTHERS! 


Thousands of ambitious men have 
realized the benefits offered by 
A.R.T.C. training and 
making money in radio. You can 
join the ranks of the skilled men 


are now 


. +. . and it costs only pence a 


“ 


day. 


modern A.R.T.C. workshops. The course 
is intensely practical and_ individual. 
Safeguard your future . . . mail the 
coupon today. 


MAIL COUPON NOW 


You are invited to mail the \ coupon 
below which can be your. first step to- 

wards securing a job or business of your 
own with good prospects, security and 
big money. A.R.T.C. will mail to you, by 
return, at no obligation to you, the big 
free booklet, ‘Careers in Radio and 
Television’. This booklet will. show you 
definite steps you can take for a better. 
job ... how you can succeed in life 

Post the coupon, phone or call NOW 


Dear Sir, 

Please send me, without 
your free booklet “Careers in 
Television.” 


AUSTRALIAN RADIO & TELEVISION 
COLLEGE PTY. LTD., 
206 Broadway, Sydney. N.S.W. 


obligation, 
Radio and 


’, 


N 
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“ 
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